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PREFACE. 


The  Author  has  endeavoured,  in  the  pages  of  this 
little  work,  to  give  a  concise  description  of  those 
surgical  appliances,  minor  operations,  and  other 
means  which  are  used  to  treat  simply  but  efficiently 
the  diseases  and  injui'ies  met  with  in  ordinary  sui- 
gical  practice. 

The  illustrations  have  been  carefully  prepared,  so 
as  to  make  the  modes  of  application  of  the  various 
apparatus,  and  the  methods  of  operating,  a.s  intel- 
ligible as  possible;  and  the  Author,  therefore,  trusts 
that  this  book  will  be  found  useful  to  the  student 
in  his  surgical  studies,  and  in  his  hospital  and  dis- 
pensary practice. 

Hope  Street,  Cuaklotte  Square, 
Edinburoh,  April,  1S66. 
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CHAPTEE  I. 

DUTIES  OF  HOUSE-SURGEONS  AND  DRESSERS. 

The  duties  of  a  house-surgeon  or  dresser  vary  some- 
what in  different  hospitals.  In  the  Edinburgh  Inlir- 
mary  each  acting-surgeon  has  for  his  staff  one  resident 
qualified  house-surgeon,  two  or  three  non-resident 
clerks,  who  ai'e  generally  senior  students  or  dressers, 
promoted  for  diligence  and  intelligence,  and  from  six 
to  twelve  dressers,  also  non-resident.  In  some  other 
hospitals  each  siirgeon  has  connected  with  his  wards 
one  resident  house-surgeon  and  two  or  more  dressers  ; 
while  in  other  hosjiitals,  again,  every  acting-surgeon 
has  his  resident  or  non-resident  clerks  and  dressers, 
who  are  under  the  supei'intendence  of  a  resident 
qualified  house-surgeon,  who  has  chai'ge  of  all  the 
wards  in  the  hospital  under  the  supervision  of  the 
acting-surgeons. 

It  is  therefore  difiicult  to  give  any  very  special 
accoimt  of  the  duties  connected  with  these  appoint- 
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ments,  so  as  to  be  applicable  for  all  hospitals  or  infir- 
maries; but  I  will  now  endeavour  to  give  a  few  hints 
whicli  may  be  useful  to  any  house-surgeon,  dresser,  or 
surgical  student. 

Surgical  cases  require  constant  and  careful  attention, 
for,  if  neglected  in  any  way,  injurious  consequences  may 
result.  For  instance,  if  a  bandage  be  too  tightly 
applied  to  a  limb,  and  this  defect  be  not  remedied, 
moi-tification  may  ensue  in  a  very  few  days.  Again, 
serious  bleeding  may  take  i:»lace  if  professional  assist- 
ance is  not  at  hand,  and  either  kill  the  patient  in  a 
short  time,  or  so  weaken  him  that  his  recovery  is 
delayed. 

Surgical  patients  should,  as  a  rule,  be  examined  at 
least  once  a-day,  oftener  if  necessary,  and  any  change 
in  the  disease  or  injury  from  which  they  are  suffering, 
or  any  derangement  in  the  dressings  or  other  appliances, 
cai'efuUy  inquired  into,  and  treated  or  remedied. 

The  rules  for  the  admission  of  patients  vary  in 
different  hospitals.  In  the  Edinburgh  Infirmary  each 
sm'geon  has  certain  days  of  the  week  on  which  he 
receives  all  jiatients  (unrecommended)  who  may  apply 
for  admission,  and  makes  them  in-patients  or  out- 
patients as  he  thinks  proper.  All  patients,  however, 
who  are  specially  recommended  to  one  of  the  sui-geons 
are  admitted  under  that  sm*geon's  care  on  any  day  or 
at  any  hour.  It  is  usually  tlie  duty  of  the  house-sur- 
geon, clerk,  or  dresser,  in  the  absence  of  the  visiting- 
surgeon,  to  receive  patients  suffering  from  disease  or 
injury,  and  to  determine  whether  or  no  they  should  be 
admitted  into  the  hospital.  Patients  should  only  be 
admitted  when  their  disease  or  iujuiy  is  of  such  a 
natui-e  as  to  prevent  them  being  treated  as  out-patients, 
or  when  they  have  been  specially  recommended  for 
admission,  or  when  they  have  come  some  distance  from 
the  country.  The  house-surgeon  or  dresser  in  charge 
should  carefully  examine  such  patients  when  admitted, 
and  if  they  are  suffering  from  some  serious  disease  or 
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injury  which  requires  an  immediate  capital  opera- 
tion, the  acting-surgeon  or  assistant-surgeon  should  be 
sent  for.  The  house-surgeon  or  dresser  ought  always 
to  dii-ect  the  notice  of  the  visiting-sui'geon  to  any  new 
cases  which  may  have  been  admitted  since  his  last 
visit,  and  also  inform  him  of  any  changes  which  may 
have  taken  place  in  the  symptoms  of  patients  in  the 
wards.  When  a  patient  is  admitted,  his  name  and 
other  particulars  of  his  case  should  be  entered  in  the 
case  book  by  the  gentleman  whose  duty  it  is  to  do  so. 
In  all  instances  where  it  is  possible,  the  patient's  case 
should  be  taken  before  any  treatment  has  been  adopted 
or  operation  performed.  The  house-surgeon  or  dresser 
has  usually  to  prescribe  for  the  numerous  out-patients 
who  apply  for  advice.  Many  of  these  cases  are 
trivial,  but  a  study  of  them  will  always  be  useful  to 
the  young  surgeon. 

Cleanliness  and  proper  ventilation  in  the  treatment 
of  surgical  cases  are  of  essential  impoi'tance,  more  espe- 
cially when  there  are  a  number  of  patients  congregated 
together,  as  in  the  wards  of  an  hospital ;  and  the 
house-surgeon  or  dresser  should,  thei-efore,  see  that  the 
wards,  bed-linen,  body-linen,  and  the  patients  them- 
selves, are  kept  in  a  clean  and  decent  state.  Many 
patients,  when  first  admitted  into  an  hospital,  are  in  a 
filthy  condition,  both  as  regards  their  clothes  and  per- 
sons. Such  patients  should  have  the  benefit  of  a  warm 
bath  as  soon  as  possible,  and  their  clothes  removed 
and  purified.  Their  haii-,  if  long,  should  also  be  cut 
short,  for  it  is  usually  only  a  receptacle  for  filth,  both 
living  and  dead.  Unless  these  precautions  are  at- 
tended to,  it  will  be  impossible  to  pi-event  lice  and 
other  parasites  from  haunting  the  patients  in  a  ward. 
The  body  and  bed -linen  ought  to  he  changed  at  least 
once  a-week  or  fortnight,  if  possible,  oftener  if  re- 
quired, and  the  floors  of  the  ward  kept  clean  and  dry. 
The  patients  should  have  their  hands,  faces,  and  other 
exposed  parts  of  the  body  washed  or  sponged  once  or 
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twice  daily,  and  a  warm  bath  whenever  advisable. 
All  dressings  and  evacuations  removed  from  patients 
should  be  taken  out  of  the  ward  at  once,  and  disinfec- 
tants freely  used  if  these  have  left  any  unpleasant  smell 
behind.  It  is  a  good  thing  to  allow  a  little  fresh  air 
to  pass  through  the  wards,  by  opening  the  windows 
for  a  few  minutes  after  the  dressing  hour,  provided 
this  can  be  done  without  injury  to  the  patients.  If 
there  should  happen  to  be  any  infectious  disease  in  the 
hospital,  great  care  should  be  taken  that  the  dressings 
removed  from  affected  patients  should  not  come  in  con- 
tact with  the  other  sores  or  wounds  in  the  wards. 
Chloride  of  lime,  Cond/s  fluid,  charcoal,  or  other  disin- 
fectants, should  he  employed,  and  kept  constantly 
around  the  infected  patients,  and  also  in  the  unaffected 
neighbouring  wards.  Especially  is  it  necessary,  during 
the  summer  months,  to  keep  wounds  and  sores  clean, 
for  if  the  discharges  be  allowed  to  accumulate,  maggots 
are  very  apt  to  be  bred  in  large  quantities,  and  add  to 
the  discomfort  of  the  patient. 

All  surgical  ^^atients  should  be  handled  with  gentle- 
ness. Many  surgical  diseases  and  injuries  are  attended 
with  considerable  pain,  which  may  be  much  aggra- 
vated by  injudicioiis  fingering  or  movement.  Patients 
sliould  always  be  treated  with  kindness  and  courtesy, 
and  although  the  stupidity  and  surliness  of  some  per- 
sons who  apply  for  advice  at  hosjoitals  or  dispensaries 
ui-e  often  very  trying  to  the  tem})er,  they  should  be 
borne  with  as  much  as  possible,  for  such  persons  are 
frequently  suffering  from  some  disease  or  injury,  or 
from  the  dread  of  the  means  wliich  may  be  necessary 
for  their  relief.  Even  if  a  patient's  disease  or  injury 
admits  of  no  remedy,  a  little  care  and  kindness  on  the 
part  of  their  surgical  attendtint  often  soothes  and  re- 
lieves their  feelings.  Hospital  patients,  with  few  ex- 
ceptions, like  those  of  their  surgical  attendants  best 
who  have  a  cheerful  manner,  and  who  will  listen  to 
and  sympathise  with  all  their  little  troubles.    Many  of 
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these  patients  are  from  some  distance  from  home  and 
their  friends,  and  consequently  they  have  many  b'ttle 
anxieties  to  tliink  of  These  anxieties,  although  they 
may  be  about  the  most  trivial  matters,  will  often  I'e- 
tard  the  patient's  recovery,  if  not  relieved  by  a  little 
proper  sympathy. 

The  house-surgeon  or  dresser  is  frequently  addressed, 
either  by  letter  or  in  pei'son,  by  friends  of  or  persons 
interested  in  a  patient  under  his  care.  Such  inquiries 
ought  always  to  be  jiromptly  and  coiu'teously  rejjlied 
to;  for  if  this  is  done,  it  is  taken  as  a  proof  that  the 
patient  is  under  careful  observation  and  treatment. 
It  not  unfrequently  happens  that  officious  people  con- 
stitute themselves  friends  of  a  patient,  and  annoy  the 
house-surgeon  or  dresser  by  unnecessary  inquiries  as 
to  the  nature  and  result  of  the  disease  or  injuiy.  It  is 
never  worth  while  quarrelling  with  such  persons,  and 
they  may  always  be  dismissed  with  some  little  civility 
or  apology  as  to  the  value  of  time.  The  house-sur- 
geon or  dresser  is  often  also  asked  to  give  certificates 
testifying  that  a  jiatient  is  unable  to  follow  his  or  her  em- 
ployment, owing  to  accident  or  disease.  Some  hospitals 
have  printed  forms  of  these  certificates,  which  only 
require  the  date  and  patient's  name  to  be  filled  in,  and 
then  to  be  signed  by  the  house-surgeon  or  di-esser.  In 
hospital  or  other  practice,  where  there  is  no  regular  form 
of  certificate,  one  like  the  following  will  do : — 

I  hereby  certify  that  John  Smith  was  admitted  into 
this  hospital  on  the  28th  February,  1865,  suffering 
from  disease  of  the  knee-joint;  and  that  he  is  unable  to 
foUow  his  employment. 

Name   

Address  

Bate  

OR, 

I  hereby  certify  that  I  am  attending  Peter  Wright, 
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who  is  suffering  from  fracture  of  the  leg;  and  that  he 
is  unable  to  attend  to  his  usual  work. 

Nanic  

A  ddress  

Date  

Certificates  are  often  also  required  by  the  jiolice  or 
other  authorities  in  regard  to  the  present  condition  of 
patients,  or  the  nature  of  injuries  which  they  have 
sustained.  The  following  form  is  the  one  used  in 
Scotland  : — 

I  certify,  on  soul  and  conscience,  that  Joseph  Laing 
was  admitted  into  this  hospital  on  the  ^th  of  May 
1865,  at  10  o'clock  p.m.  ;  and,  on  examination,  I  found 
that  he  was  suffering  from  a  compound  fracture  of  the 
skull,  and  a  simple  fracture  of  the  right  collar  hone. 

Name  

Address  

Date  

In  England,  the  form  of  certificate  for  these  cases  is, 
"  I  hereby  certify,"  &c. 

If  a  house-surgeon  or  dresser  be  asked  to  testify  to 
the  cause  of  a  patient's  death,  he  should  give  an  accu- 
rate, intelligible,  and  brief  report,  remembering  that 
he  may  have  to  undergo  an  examination  in  Court  upon 
it,  and  upon  the  other  facts  of  the  case.  This  remark 
refers  to  all  reports  or  certificates  given  in  connection 
with  medico-legal  cases. 

In  cases  where  the  cause  of  death  is  obscure,  the 
house-surgeon  or  di-esser  should  never,  if  possible,  give 
a  ceitificate  until  he  has  satisfied  himself,  by  a  jwst- 
mortem  examination,  as  to  the  true  natiu-e  of  the  case. 

Most  hospitals  possess  printed  rules — a  copy  of  which 
is  usually  hung  vq)  in  each  ward — for  the  proper  con- 
duct and  duties  of  the  nurses  and  patients,  and  it  is 
the  duty  of  the  house-surgeon  or  his  re^jresentative  to 
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see  that  such  rules  are  obeyed.  It  is  his  duty  to  see 
that  the  nurses  are  kind  and  attentive  to  the  wants  of 
the  patients,  reguL\r  in  administering  food  and  medi- 
cines, and  proper  in  theii-  general  conduct.  It  is  also 
his  duty  to  see  that  the  patients  themselves  are  civil 
and  proper  in  their  conduct  to  the  nurses,  cleanly  in 
their  habits,  and  that  they  take  their  food  and  medi- 
cines as  instructed,  and  do  not  interfere  in  any  way 
with  the  treatment  of  their  disease  or  injury. 

One  of  the  few  unpleasant  but  necessary  duties  of  a 
house-surgeon  is,  to  settle  disputes  which  occasionally 
arise  between  nurses  and  patients.  He  should  always 
carefully  inquire  into  the  matter  of  dispute,  and  en- 
deavour to  do  justice  impartially.  If  a  patient  commits 
a  flagrant  breach  of  the  laws  of  the  hospital,  or  becomes 
insubordinate  in  any  way,  the  only  course  to  pursue  is, 
to  dismiss  him  or  her  immediately,  taking  care  to  mark 
on  his  or  her  card,  or  enter  in  the  hospital-book,  the 
reason  of  his  or  her  discharge.  If  bad  conduct  in  one 
patient  of  a  Avard  be  passed  over,  the  other  2)atients  ai-e 
very  apt  to  become  troublesome  also;  and,  therefore,  the 
best  cure  for  tliis  state  of  matters  is,  to  get  rid  of  the 
primary  offender  at  once,  when  it  generally  happens 
that  any  spirit  of  discontent  in  the  ward  disappears. 
One  of  the  petty  offences  frequently  committed  in  the 
wards  of  an  hospital  is  that  of  smoking,  and  it  is  a 
very  difficult  thing  to  put  a  stop  to  this  practice  alto- 
gether, more  especially  as  a  pipe  to  many  patients  is 
both  meat  and  drink.  From  my  own  experience  in 
hospitals,  I  have  always  found  it  the  best  jilan  to  per- 
mit patients  to  smoke,  but  only  at  certain  times,  and 
never  during  the  hours  at  which  the  sui-geons,  visitors, 
or  managers  visit  the  wards.  Early  in  the  morning 
and  at  night  are  generally  the  most  convenient  ho\irs 
for  the  purpose ;  but  smoking  should  never  be  allowed 
at  all,  if  it  is  in  any  way  distressing  to  other  patients 
in  the  ward. 

Another  annoyance   in  connection  with  hospital 
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patients  is  the  practice  of  smuggling  in  foi-bicldeii 
articles  of  food  or  drink  by  their  friends.  There  is 
usually  an  hour  or  two  set  apart  every  day  in  some 
hospitals,  in  other  hospitals  only  on  certain  days  in  the 
week,  during  which  the  friends  of  the  patients  are  ad- 
mitted, and  this  is  too  apt  to  be  made  an  opportunity 
for  conveying  improper  articles  of  diet  contrary  to  the 
i-ules  of  the  hospital.  Although  patients'  friends  are 
generally  subjected  to  examination  at  the  liospital  gate 
before  admission,  they  often  manage,  by  hiding  the  for- 
bidden articles  in  their  boots  or  about  their  persons,  to 
escape  detection,  and  convey  to  the  patients  something 
which  may  be  most  injurious,  and  interfere  with  the 
treatment  of  their  disease  or  injuiy.  Friends  of 
patients  who  act  in  this  way  often  do  so  from  mistaken 
kindness ;  but  when  they  are  detected,  they  must  be 
seriously  reprimanded,  and,  if  the  offence  be  repeated, 
they  must  be  forbidden  admittance  bo  the  wards. 

The  successful  progi-ess  of  surgical  cases  depends  in 
great  measure  upon  skilful  and  careful  nursmg,  and 
thei'efore  it  is  of  great  consequence  that  surgical  wards 
should  be  pro\aded  with  experienced  nurses.  The 
head-nurses  of  our  la^'ge  hosj^itals  are,  as  a  rule,  most 
intelligent  and  experienced  women,  and  the  house- 
surgeon  or  dresser  will  do  well  to  treat  them  with 
respect  (especially  before  patients)  and  with  kindness 
and  courtesy,  for  they  are  brought  so  constantly  and 
intimately  in  contact  with  one  another,  that,  unless 
there  is  pei-fect  understanding  between  them,  the 
various  duties  connected  with  the  wards  cannot  go  on 
satisfactorily.  A  house-svirgeon  or  dresser  will  often 
be  able  to  receive  a  valuable  suggestion  or  hint  in 
regard  to  the  treatment  of  a  case  from  an  experienced 
nurse,  who  has  gained  her  knowledge  from  constant  and 
long  observation. 

The  under-nurses  are  not  generally  so  experienced 
as  regards  nursing,  but  they  are  important  elements 
in  an  hospital,  as  the  night-duty  and  the  cleaning  ox 
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the  wards  and  patients  iisnally  devolve  upon  them. 
It  is,  therefore,  important  to  get  willing,  sober,  and 
active  women  for  under-nurses.  A  little  notice  and 
kindness  on  the  part  of  the  house-snrgeon  or  dresser 
will  generally  encourage  these  women,  and  make  them 
more  attentive  and  diligent  in  the  wards. 

It  is  the  duty  of  the  house-surgeon  to  exercise  some 
svipervision  over  the  dressers  and  other  students  attend- 
ing the  wards,  and  to  see  that  they  do  not  injudiciously 
handle  or  interfere  with  the  patients.  In  doing  tliis  he 
should  always  treat  these  gentlemen  with  courtesy,  and 
be  ready  to  teach  them  their  duties,  and  give  them  any 
instruction  or  hints  in  connection  -with  the  cases. 

TJie  house-surgeon  or  dresser  frequently  comes  in 
contact  with  the  chaplain,  governor,  matron,  secretary, 
and  other  officials  of  the  hosjiital,  and  I  need  scarcely 
here  say  that  his  conduct  should  be  that  of  a  true 
gentleman  under  all  these  cii'cumstances.  Unpleasant 
matters  may  occasional!}^  require  to  be  discussed;  and 
although  he  must  not  allow  his  professional  position 
to  be  encroached  upon,  it  will  generally  be  found  that, 
by  courtesy  and  some  little  forbearance,  if  need  be,  he 
will  not  only  bring  the  affair  to  a  satisfactory  conclu- 
sion, but  will  retain  the  respect  of  the  officials  of  the 
hospital. 

INSTRUMENTS  REQUIREB  BY  A  HOUSE-SURGEON  OR 
DRESSER. 

I  wish  now  to  say  a  few  words  on  the  sm-gical  in- 
sti'uments  which  a  house-surgeon,  dresser,  or  surgical 
student  requires  for  the  performance  of  his  duties,  as 
I  know  that  the  young  student  is  often  at  a  loss  in 
selecting  these.  I  shall  only  here  give  an  account  of 
those  instruments  wliich  are  essential  for  ordinary 
house-surgeons'  or  dressers'  work,  as  it  will  be  more 
convenient  to  describe  the  other  varieties  in  connec- 
tion with  the  particular  operation  in  wliich  they  are 
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employed.  The  following  are  the  instruments  which 
every  house-surf?eo]i  or  dresser  ought  to  possess  They 
are  illustrated  in  plate  1  :-(l),  A  pair  of  dressing 
forceps;  (2),  A  pair  of  dissecting  forceps;  (3),  One  or 


1 


(5),  Two  or  three  bistouries  of  different  shapes  ;  (6), 
One  or  two  silver  probes  ;  (7),  Two  or  thi-ee  needles 
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for  introducing  wire  or  thread  sutures.  These  instru- 
ments are,  for  convenience,  usually  contained  in  a 
small  leather-case,  and  constitute  what  is  commonly 
called  a  "  pocket"  case.  In  addition  to  the  instru- 
ments enumerated,  a  pocket-case  should  contain  some 
strong  silk  thread,  some  silver  wire,  and  some  small 
harelip  needles  or  pins.  A  little  lint,  and  a  small  por- 
tion of  common  adhesive  plaister,  should  also  be  neatly 
folded  into  the  pocket-case.  In  most  surgical  pocket- 
cases  it  is  customary  to  find  an  instrument  for  holding 
caustic,  but  this  is  usually  very  inefficient  for  the  pur- 
pose, and  is  not  an  essential  element  of  the  case.  It  is 
much  better  to  have  the  caustic  fastened  into  a  com- 
mon quill,  and  not  introduced  into  the  case  at  all. 

Dressing  Forceps,  fig.  5. — Tliis  instrament  is  some- 
times called  polypus  forceps.  It  is  generally  employed 
for  introducing  or  withdrawing  dressings,  for  remov- 
ing foreign  bodies,  or  extracting  a  polypus  from  the 
ear  or  nose,  and,  therefore,  in  selecting  one  of  these 
forceps,  it  should  be  seen  that  the  two  blades  work 
freely  on  one  another,  and  that  their  points  meet  cor- 
rectly, and  are  able  to  grasp  bodies  firmly. 

Dissecting  Forceps,  fig.  8. — This  is  the  same  in- 
strument which  is  used  in  the  dissecting-room.  It  is 
employed  in  those  siu'gical  operations  where  more  or 
less  dissection  is  required,  and  may  also  be  used  to 
seize  arteries  in  order  that  they  may  be  tied,  or  to  re- 
move foreign  bodies  of  small  size.  A  pair  of  dissecting 
forceps  shovJd  be  chosen  with  the  blades  accurately 
fitting  at  their  points,  so  that  they  can  grasp  the  finest 
texture,  and  retain  a  firm  hold  of  it.  The  points  of 
this  instrument  ought  not  to  be  too  sharp. 

Artery  Forceps,  fig.  7.- — This  is  the  kind  of  forceps 
which  is  used  to  lay  hold  of  the  divided  ends  of  arteries, 
in  order  that  a  ligature  may  be  placed  round  them. 
This  instrument  is  also  constantly  employed  during 
the  administration  of  chloroform,  to  draw  forward  the 
tongue  if  the  patient's  breathing  becomes  afiected  j  and 
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it  may  be  used  to  lay  hold  of  small  tumours,  or  other 
portions  of  texture  which  require  to  be  removed.  In 
selecting  these  forceps,  a  pair  should  be  chosen  in  whicli 
the  teeth  at  the  extremity  of  the  blades  fit  accurately 
into  one  another  when  closed,  and  wliich  have  their 
sjiring  or  catch  working  easily  and  securely.  This 
kind  of  forceps  is  made  of  different  shapes,  but  the 
principle  in  all  is  the  same. 

Scissors,  fig.  6. — Several  vai-ieties  of  scissors  are 
used  by  surgeons,  but  I  have  figured  a  pair  which, 
for  all  ordinary  dressing  purposes,  will,  1  think,  be 
found  the  most  useful.  The  scissors  contained  in 
many  pocket-cases  have  their  blades  set  more  or  less 
at  an  angle  with  the  handles,  but  the  instrument  I 
have  figured  is  of  a  more  convenient  shape.  Another 
kind  of  scissors,  which  is  constantly  used  by  the  surgeon 
to  remove  loose  skin  or  cutaneous  growths,  is  one  which 
is  curved  in  the  blades  and  blunt  at  the  points;  but  it 
is  not  easy  with  this  instrument  to  cut  in  a  straight 
line,  and,  therefore,  dressings  and  sticking-plaister  can- 
not be  so  accurately  shaped  with  it.  A  proper  pair  of 
dressing-scissors  ought  to  have  the  blades  fitting  and 
working  well  together  along  theii*  whole  length.  For 
ordinary  purposes  their  points  should  not  be  too  sharp. 

Bistouries  or  Knives.— Several  varieties  of  bis- 
touries are  used  by  the  surgeon  to  make  incisions 
and  perform  operations.  The  common  scalpel  may  be 
employed  in  some  instances,  but  most  surgeons  prefer 
a  knife  which  is  longer  in  the  blade  than  the  scalpel, 
and  not  so  much  rounded  off  at  the  point.  I  have 
given  illustrations  of  the  principal  varieties  of  the 
bistoury  at  figs.  9,  10,  11.  The  knives  which  I 
have  figured  are  those  which  ought  to  be  contained  in 
a  pocket-case.  For  the  sake  of  convenience,  these 
knives  are  generally  connected  to  a  handle,  which 
admits  of  the  blades  being  closed  as  in  a  pocket-knife ; 
but  these  same  instruments  are  also  connected  to  fixed 
handles,  and  are  constantly  thus  used  by  surgeons, 
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only,  in  the  latter  instance,  tliey  require  a  special  case 
to  contain  them. 

The  Straight  Bistoury  (fig.  9)  •  is  the  one  which 
will  be  found  very  useful  for  making  incisions,  and  per- 
forming the  minor  operations  of  surgery. 

The  Curved -probe -pointed  Bistoury  (fig.  10)  is 
merely  a  bistoury  made  much  narrower  in  the  blade 
than  the  straight  one,  curved  in  shape,  and  with  a 
probe  or  blunted  portion  at  its  point.  It  is  an  ex- 
tremely useful  instrument,  and  is  very  much  employed 
in  surgery.  This  knife  should  have  a  distinct  bhmted 
extremity.  It  is  often  made  with  the  blunted  portion 
not  sufficiently  marked. 

The  Curved -sharp -pointed  Bistoury  (fig.  11)  is 
the  same  as  the  last  instrument,  only  sharp  at  the 
point.  The  one  I  have  figured  is  a  modification  of 
the  original  instrument  proposed  by  Mr  Sj^me,  and 
usually  termed  Syme's  abgcess  knife.  It  is  a  very 
useful  instrument  for  opening  superficial  collections 
of  matter. 

A  pocket-case  should  contain  the  three  kinds  of 
knives  that  I  have  enumerated. 

Probes. — A  pocket-case  ought  to  contain  at  least  two 
probes,  which  are  best  made  of  silver.  I  have  at  fig. 
1  illustrated  a  probe  which  has  an  eye  at  one  end, 
and  at  fig.  2  another  which  is  more  pliable,  and  has 
at  one  end  a  short  flattened  handle.  These  two  kinds 
will  be  found  to  be  the  most  useful. 

Needles. — A  pocket-case  should  contain  one  or  two 
needles  for  introducing  wire  sutures.  The  one  shown 
at  fig.  3  is  the  best  for  the  purpose.  This  is  Professor 
Lister's  needle.  It  has  a  groove  running  down  each 
side,  fi'om  its  eye  to  its  head,  for  the  reception  of  the 
wire,  which  is  adjusted  in  the  way  shown  in  the  en- 
graving. Two  or  more  needles  are  also  required  for 
introducing  silk  or  thread  sutures.  These  should  be 
of  different  sizes  and  curves.  I  have  given,  at  fif.  4 
a  medium-sized  one,  witli  a  small  piece  of  thread 
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tlii'ouffli  its  eye.  A  threaded  needle  is  sometimes 
called  an  "armed  needle." 

These,  then,  are  tJie  instruments  which  a  house- 
surgeon  or  dresser's  pocket-case  should  contain  ;  and  I 
would  only  add,  that  they  should  always  be  kept  clean, 
and  the  knives  and  needles  sharp,  as  the  surgeon  may 
be  called  upon  at  any  moment  to  use  thejn. 
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CHAPTER  II. 

APPLICATION  OF  PIEAT  AND  COLD.  DRESSINGS. 
BANDAGING. 

The  application  of  heat  is  much  more  frequently  re- 
quired in  the  treatment  of  surgical  diseases  and  in- 
juries than  the  application  of  cold,  for  the  use  of  the 
former  is,  in  the  majority  of  cases,  safer,  and  its  em- 
ployment more  grateful  to  the  patient  than  the  latter. 
Heat  may  be  applied  either  in  a  dry  or  moist  form. 

Dry  Heat. — It  is  this  kind  of  heat  which  is  gene- 
rally placed  in  contact  ^vith  the  sui'face  of  the  body,  to 
raise  its  temperature  when  it  has  become  lowered  from 
any  cause,  as,  for  instance,  in  cold  shiverings  or  col- 
lapse. This  heat  is  often  also  very  efficacious  in  re- 
lieving pain  of  a  neuralgic  or  other  natiire.  Dry  heat 
is  usually  applied  to  the  body  by  means  of  tins  or 
bottles  filled  with  hot  water,  or  by  heated  bricks,  or 
pieces  of  metal,  such  as  the  common  iron  of  the  laundry. 
The  hot  bottle,  brick,  or  metal,  should  not  be  applied 
directly  to  the  body,  but  should  have  a  piece  of  thick 
llannel  or  other  cloth  wrapped  roimd  it.  In  certain 
case.s,  great  heat  used  in  this  way  can  be  borne,  and  is 
sometimes  required  before  ^jain  is  relieved;  but  when 
a  patient  is  unconscious,  care  is  necessary  in  employing 
it,  for  it  occasionally  happens  that,  owing  to  the  insen- 
sibility of  tlie  patient,  too  great  heat  is  brought  in  con- 
tact with  the  skin,  and  a  severe  burn  is  the  result. 

Moist  Heat.— This  is  the  form  of  heat  which  is  ap- 
plied by  means  of  warm  baths,  fomentation,  and  poul- 
tices. Bathing  with  warm  water  is  an  extremely  useful 
and  soothing  method  of  applying  heat.    The  inflamed 
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or  injured  part,  if  it  admits,  may  either  be  placed  in 
the  watei',  and  allowed  to  remain  there  for  some  time 
more  hot  water  being  added  occasionally  to  keep  up 
the  temperature,  or  the  hot  water  may  be  poured  upon 
the  part,  or  allowed  gently  to  run  over  it.  Pouring 
warm  water  from  some  little  height,  and  allowing  it 
to  Ml  in  a  stream  upon  the  surface,  is  useful  in  treat- 
ing chronic  affections  of  joints.  Warm  baths,  in  wliich 
either  the  entire  body  or  portions  only  are  immersed, 
are  also  of  great  service  in  treating  surgical  and  other 
diseases  or  injuries.  In  painful  or  irritable  affections 
of  the  uretlu-a,  bladder,  and  rectum,  there  is  no  more 
soothingreniedythanimmersingthebuttocks,periniEum, 
and  lower  part  of  the  abdomen  in  hot  water.  If  the 
ordinary  hip-bath  is  not  at  hand,  a  pail  or  tub  filled 
with  hot  water  answers  very  well  for  this  pm-pose. 
The  temperature  of  the  water  employed  should  be  re- 
gulated according  to  the  patient's  feelings.  The  bath 
is  more  efficacious  as  a  rule  if  the  water  is  hot,  and 
the  patient  remains  only  a  short  time  (from  five  to  ten 
minutes)  in  it. 

Fomentations. — A  fomentation  consists  of  a  piece  of 
flannel  or  other  thick  material  soaked  in  hot  water, 
wrung  out,  and  then  applied  to  the  surface.  It  is  usual 
to  change  the  flannel  or  cloth  every  few  minutes  or 
hours,  as  the  case  may  be,  steeping  it  in  fresh  hot 
water,  and  then  re-applying  it  to  the  part.  A  very  use- 
ful material  for  fomentation  is  the  sjDongio-piline, 
which  is  made  of  sponge,  with  some  waterproof  sub- 
stance on  one  side.  This  material  retains  heat  and 
moisture  admirably.  If  the  fomentation  is  not  re- 
quired to  be  of  large  size,  as  in  treating  affections  of 
the  hands  or  feet,  a  double  fold  of  lint,  soaked  in  hot 
water,  and  then  covered  by  gutta-jjercha  or  oilskin, 
answers  very  well.  If  the  fomentation  requii-es  to  be 
applied  very  hot,  it  is  best  to  place  the  fomentation 
flannel  or  cloth  in  a  towel,  after  having  soaked  it  in 
the  water,  and  then  sqiieeze  or  wring  it ;  for  the  heat 
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is  usually  too  strong  for  the  nurse  or  assistant's  hands 
if  the  fomentation  cloth  itself  be  laid  hold  of.  It  is 
useful  in  some  cases  to  add  poppy  heads  or  laudanum 
to  the  water  in  which  the  fomentation  cloth  is  soaked. 
Should  counter-irritation  as  well  as  heat  be  desired,  a 
little  tm-pentine  may  be  sprinkled  on  the  fomentation 
cloth  before  it  is  ajjplied. 

Poultices. — Linseed  meal,  barleymeal,  and  oatmeal 
are  the  substances  usually  employed  in  hospitals  to 
make  poultices.    Bread  or  bran  may  also  be  used  for 
the  jKirpose.    Charcoal,  chloride  of  lime,  or  other  dis- 
infectants are  often  usefully  comliined  with  linseed  meal 
or  other  poultices  in  treating  cases  of  mortification  or 
wounds  which  have  an  offensive  smell.    Some  prepara- 
tion of  opium  or  belladonna  may  occasionally  be  added 
to  a  poultice  in  order  to  increase  its  local  sedative  effect. 
If  slight  counter-irritation  be  desired,  a  little  powdered 
mustard  may  be  sprinkled  over  the  surface  of  the  poul- 
tice before  it  is  applied.    Of  whatever  material  the 
poultice  is  made,  it  requires  either  to  be  spread  on  a 
piece  of  linen  or  other  rag,  or  placed  between,  two 
folds  of  the  same.    In  the  former  case,  the  poultice  is 
applied  immediately  to  the  surface;  in  the  latter,  the 
substance  of  the  poultice  does  not  come  in  direct  con- 
tact with  it.    The  former  method  is  that  Avhich  is 
usually  adopted  in  treating  wounds  or  sores,  and  it  is 
in  most  cases  advisable  to  spread  a  little  simple  oint- 
ment, fresh  butter,  or  oil  over  the  surface  of  the  poul- 
tice, to  prevent  its  particles  adhering  to  the  wound  oi- 
sore.    The  latter  method  is  generally  used  in  treating 
swellings  or  inflammations  where  the  skin  is  not  broken. 
A  popular  way  of  applying  a  poultice  in  this  way  is  to 
put  the  substance  of  which  it  is  composed  into  a  bag 
or  stocking,  and  then  lay  it  on  the  affected  part. 

For  the  sake  of  illustration,  the  manner  of  making 
and  applying  a  linseed  poultice  may  now  be  described. 
The  materials  required  are  a  large  or  small  basin,  ac- 
cording to  the  size  of  the  poultice  to  be  made,  a  strong 
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spoon  or  flat  piece  of  wood,  some  linseed  meal,  a  kettle 
or  ])au  of  boiling  water,  and  a  piece  of  linen  or  other 
clotli  of  the  requisite  size.  The  linseed  meal  should 
be  placed  in  the  basin,  the  hot  water  (which  should  be 
boiling)  gradually  poured  on  it,  and  the  whole  stirred 
up  until  it  has  formed  a  mass  of  the  consLstence  of  thick 
porridge.  This  mass  is  then  to  be  smoothly  spread  to 
the  depth  of  from  half  an  inch  to  an  inch  upon  the 
linen  cloth  to  the  extent  required,  the  edges  of  the  cloth 
neatly  turned  over  at  the  margins,  and  the  surface  of 
the  poultice  greased.  The  poultice  Ls  now  ready  to  be 
applied,  and  should  be  gently  placed  upon  tlie  afiected 
part,  and  secured  there  either  by  means  of  a  handker- 
chief, bandage,  or  strips  of  sticking  plaister.  When 
oatmeal  is  used  to  make  the  poultice,  it  is  better  to 
boil  it.  If  there  is  likely  to  be  much  discharge  from 
the  wound  or  sore  to  which  the  poultice  is  applied,  it 
is  a  good  plan  to  place  over  the  poultice,  before  secur- 
ing it,  an  additional  fold  of  rag,  or  a  little  cotton  wad- 
ding, in  order  to  prevent  the  linen  or  bedclothes  fi-om 
being  soUed.  Poultices  should  be  removed  at  least  two 
or  three  times  a-day;  in  some  cases,  every  two  or  three 
hours  will  not  be  too  often,  and  fresh  ones  applied. 
If  it  be  advisable  that  the  poultice  should  retain  its 
warmth  and  moisture  for  some  time,  a  piece  of  oil-skin 
or  gutta-pei-cha  may  be  placed  over  it.  Poultices 
should  always  be  i-emoved  with  care  and  gentleness,  as 
they  not  unfrequently  become  dry  at  some  portion,  and 
adhere  either  to  the  sore  or  the  ctitaueous  liaii's. 

Inhalation. —  Another  method  of  api:)lyiug  heat, 
em2>loyed  in  affections  of  the  throat  and  air  passages, 
is  the  inhalation  of  heated  vapour,  medicated  or 
otherwise.  Apparatus  have  been  made  for  this  pui- 
pose ;  but  hokliug  the  face  over  a  jug,  or  other 
receptacle  containing  either  hot  water  alone,  or  water 
medicated,  ajid  allowing  the  vapour  arising  from  it 
to  enter  the  mouth  and  nostrils,  is  a  very  effi- 
cient form  of  inhalation,   especially  if  some  light 
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handkerchief  or  cloth  be  laid  over  the  head  and  re- 
ceptacle containing  the  hot  water,  in  order  to  prevent 
the  escape  of  the  vapour  as  much  as  possible.  la  a 
case  of  severe  throat  affection  I  lately  saw,  great  re- 
lief was  obtained  by  holding  the  face  over  a  large  pail 
containing  an  ordinary  bran  mash  made  very  hot. 

Application  of  Cold. — Cold  may  be  used  to  stay 
bleeding  or  to  relieve  inflammatory  symptoms  by  ex- 
posing the  part  to  the  air,  and  applying  lint  or  other 
cloth  dipped  in  cold  water,  which  should  be  constantly 
changed,  or  by  allowing  cold  water  to  drop  continuously 
from  a  little  height  on  to  the  wound  or  inflamed  part 
by  means  of  a  syphon  or  piece  of  worsted.  The  most 
efficient  method  of  using  cold  is  by  means  of  ice.  Ice 
is  best  applied  to  the  surface  of  the  body  by  confining 
it  in  a  fresh  bladder.  The  ice  should  be  broken  into 
fragments  about  the  size  of  a  Avalnut,  introduced  into 
the  bladder,  and  then  a  string  tied  round  its  neck,  so 
as  to  prevent  the  escape  of  any  fluid.  The  bladder 
should  not  be  filled  with  the  ice  :  about  three-quarters 
full  is  sufficient,  for  it  then  adapts  itself  more  readily 
to  the  surface  on  which  it  is  placed. 

DRESSINGS. 

The  dressings  now  used  in  surgical  practice  are  of  the 
simplest  nature,  and  recent  experience  has  shown  tliat 
many  wounds  may  be  treated  with  the  best  results 
without  the  application  of  any  dressing  at  all,  the  part 
being  merely  kept  clean  and  at  rest. 

Dressings  may  be  divided,  for  the  sake  of  description, 
into  dry,  moist,  and  greasy.  In  using  any  of  these 
dressings,  it  is  of  consequence  that  the  parts  to  which 
they  are  applied  should  be  handled  with  great  gentle- 
ness. Dressings  should  always  be  placed  on  a  wound 
or  sore,  and  removed  from  it,  with  care ;  for  any  rough- 
ness, besides  causing  pain,  may  very  easily  tear  open 
a  wound  or  loosen  adhesions.     If  the  dressing  should 
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have  become  dry,  and  adhere  to  the  wound  or  sore,  a 
little  warm  water  carefully  dropped  on  it  will  generally 
soften  the  hardened  portion,  and  allow  it  to  come  away 
readily.  In  removing  dressings  from  wounds  which 
contain  ligatures  or  sutures,  it  should  be  seen  that  the 
dressing  is  not  sticking  to  them.  If  necessary,  the 
ends  of  the  stitches  or  ligatures  may  be  cut  across,  and 
removed  along  with  the  dressing.  In  the  treatment 
of  all  wounds,  but  especially  of  those  which  are  con- 
nected with  a  cavity  or  cavities,  it  is  of  the  greatest 
impoi'tance  to  apply  dressings  in  such  a  way  that  the 
discharges  will  have  a  ready  exit,  for  if  these  discharges 
be  allowed  to  accumulate,  they  retard  the  healing  pro- 
cess, and  give  rise  to  local  irritation. 

Bry-Dressing. — This  kind  of  dressing  is  usually 
employed  when  union  of  a  wound  by  first  intention  is 
desired.  It  is  also  useful  in  treating  healthy  sores 
when  it  is  wished  to  diminish  or  limit  the  amoimt  of 
healthy  discharge.  Dry  lint,  caddis,  or  soft  linen  rag, 
is  generally  used  for  this  dressing.  The  most  con- 
venient form  of  employing  these  is  in  the  following 
manner: — If  lint  or  linen  be  used,  cut  two  pieces  a 
little  longer  than  the  wound  to  which  they  are  to  be 
applied,  and  about  an  inch  or  two  inches  in  width  ; 
cut  also  a  third  i^iece  of  the  same  length,  but  wide 
enough  to  cover  over  the  wound  and  other  two  pieces. 

The  two  first  pieces  are  to  be  applied, 
one  to  each  side  of  the  wound,  but 
not  encroaching  upon  it,  as  shown 
in  fig.  1.  The  third  piece  should 
then  be  placed  over  both  the  wound 
and  the  two  other  pieces,  and  the 
whole  secm^ed  in  position  by  means 
of  a  bandage,  handkerchief,  or  strips 
of  plaister.  Before  applying  this 
dressing,  it  should  be  seen  that  the 
edges  of  the  wound  are  nicely  in  contact.  The  advan- 
tage of  this  dressing  is,  that  the  portions  placed  late- 
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rally  exercise  a  cei'tain  amount  of  steady  pressure  on 
the  sides  of  the  -wound,  which  tends  to  keep  them 
together,  and,  in  additon,  they  jarevent  the  third  por- 
tion, which  is  apj^lied  over  them,  from  coming  in  close 
contact  with  the  surface  of  the  sore,  and  hindering  the 
free  escape  of  sei-um,  blood,  or  other  discharge.  WJien 
caddis  is  used,  it  should  either  be  j^laced  around  the 
wound,  on  the  same  principle  as  the  lint,  or  should  be 
lightly  laid  over  it,  so  as  to  absorb  the  serum  or  other 
discharge. 

It  is  sometimes  advantageous  to  get  a  wound  to  scab 
over,  in  order  that  it  may  close  quickly,  without  sup- 
puration taking  place.  In  comjjouud  fractures  and 
wounds  of  joints,  it  is  often  an  object  of  importance  to 
close  the  external  wound  immediately  in  this  way  ;  in 
the  one  case,  that  we  may  convert  the  compound  frac- 
ture into  a  simple  one ;  and,  in  the  other,  that  we  may 
prevent  the  serious  results  which  are  so  apt  to  follow 
wounds  of  articulations.  The  best  method  to  obtain 
the  scabbing  of  such  a  wound  is  to  dip  a  piece  of  lint 
or  linen  in  the  blood  which  is  coming  from  it,  and 
then  to  apply  this  as  a  dressing ;  the  result  in  favour- 
able cases  being  that,  when  the  blood  di-ies,  the  dressing 
adheres,  and  forms  a  sort  of  artificial  scab,  which  should 
be  allowed  to  remain  as  long  as  no  irritation  is  excited 
by  it.  Another  method,  especially  useful  in  wouiuls 
of  joints,  and  in  some  superficial  wounds  of  the  face 
or  other  parts  of  the  body,  is  to  apply  collodion,  whicli 
forms  a  skin  or  glaze  over  the  surface  of  the  wound, 
and  permits  the  healing  process  to  go  on  underneath 
without  irritation.  The  collodion  is  usually  painted 
over  the  surface  of  the  wound  by  means  of  a  camel- 
hair  brush,  but  it  may  also  be  applied  by  dipping  a 
piece  of  lint  in  it,  and  placing  it  over  the  wound.  The 
wound  should  always  be  well  dried  before  the  collodion 
is  applied  to  it,  and,  if  possible,  all  bleeding  should 
have  ceased. 

A  fine  kind  of  skin-plaister  applied  over  a  super- 
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ficial  wound  has  very  mucli  the  same  eflfect  as  the 
collodion. 

Dry-dressing  may  be  allowed  to  remain  in  connec- 
tion with  a  w(mnd  or  sore  for  several  days  without 
being  interfered  with,  provided  the  w(jund  shows  no 
symptoms  of  inflammation  or  irritation.  If  these  symp- 
toms appear,  the  dry-dressing  should  be  removed  at 
once,  and  water-dressing  em];)loyed  in  its  stead. 

Wet-Dressing.  —  This  dressing  is  generally  used 
in  the  form  of  lint  or  soft  linen  cloth,  damped  with 
water,  and  placed  on  a  wound  or  sore,  a  piece  of  oil- 
silk  or  gutta-percha  being  laid  over  it  so  as  to  retain 
the  moisture.  This  constitutes  what  is  usTially  termed 
"  water  -  dressing."  In  applying  water  -  dressing  to 
sores,  their  entire  surface,  and  some  distance  round 
their  margins,  may  be  covered  by  the  lint,  or  the  lint 
may  be  cut  of  the  same  size  and  shape  as  the  sore,  and 
placed  accurately  on  it.  The  latter  mode  is  preferable 
when  the  sore  and  its  margins  are  in  a  healthy  con- 
dition. In  all  cases  the  oU-silk  or  gutta-percha  should 
be  slightly  larger  than  the  lint,  so  as  to  overlap  it  on 
all  sides;  for,  unless  this  is  attended  to,  the  di-e.ssing 
becomes  dry  and  irritating.  In  some  patients,  water- 
dressing  irritates  the  skin,  and  brings  out  little 
})imples.  In  such  cases  dry  or  greasy  cbessing  may 
be  substituted  for  it.  Water-dressing  may  be  seciu-ed 
in  position  by  means  of  a  bandage,  handkerchief,  or 
sticking-plaister. 

Another  excellent  method  of  employing  water-dress- 
ing in  the  treatment  of  large  wounds  or  sores  is  to  ap- 
ply the  moist  lint  or  linen  in  the  form  of  long  strips. 
These  may  be  appUed  across  a  wound  or  round  a  limb, 
so  as  not  only  to  draw  the  edges  of  the  wound  to- 
gether, but  also  to  exercise  a  gentle  pressure  upon  the 
affected  parts.  Strips  of  wet  lint  or  linen  applied  in 
this  way  can  often  be  usefully  substituted  for  sticking- 
plaister,  as  they  are  in  most  cases  much  less  irritating. 

The  various  kinds  of  lotions  which  are  applied  to 
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sores  or  unliealtliy  surfaces  are  used  in  the  same  way 
as  water-clressiug,  the  liut  or  liuen  being  damped  with 
the  lotion  instead  of  water.  The  following  ai"e  some 
of  the  lotions  commonly  employed  in  surgical  prac- 
tice : — 

Disinfectant  Lotions. — These  are  used  to  counter- 
act offensive  smells  from  wounds  or  sores.  A  very 
effective  disinfectant  lotion  is  made  by  diluting  Condy's 
fluid  with  water.    Another  disinfectant  lotion  is  the 

Lotio  Sodie  Clorinatoe. 
Br   Liq.  calcis  clilorinatffi,  .  7)SS. 
Aquas,  .  .  •  5i- 

Ft.  It. 

Stimulating  Lotions.  —  These  are  employed  to 
stimulate  sores  and  induce  healthy  action.  The  most 
common  forms  of  stimulating  lotions  are  solutions  of 
sulphate  of  zinc  and  cojjper.  From  two  to  five  grains 
of  either  of  these  salts,  dissolved  in  one  ounce  of  water, 
makes  an  excellent  lotion.  Sulphate  of  zinc  may  also 
be  used  in  the  form  of 

Red  Lotion. 
R   Zinci  sulphatis,  .        gr.  iiss. 

Spts.  lavandulte,  comp.  m.  x. 

Aqua;,  .  .  .  gi. 

Ft.lt. 

A  solution  of  sulphate  of  copper  in  water  forms 
what  is  usually  called 

Blue  Lotion. 

R   Cupri  sulphatis,      .        gi-.  iij. 
Aqiue,        .  .  gi.  ■ 

Ft.  It. 

A  strong  solution  of  this  salt  is  sometimes  also  em- 
ployed as  a  caustic  or  powerful  stimulant. 

Cooling  and  Sedative  Lotions.— These  are  used  to 
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allay  excited  action  in  a  part,  and  to  soothe  and  relieve 
pain  or  nneasiness.  The  best  lotions  for  this  purpose 
are  solutions  containing  sugar  of  lead  with  or  without 
the  addition  of  opium  : — 

Lotio  Plumbi  diacet.,  or  Goulard's  Lotion, 
li   Liq.  plumbi  diacetat        .     m  ivss. 
Aquae  distillatai  .  ?L 
Ft.  It. 

Plumbi  lotio  et  Opii. 
li   Pulv.  opii  .  .        gr.  iss. 

Plumbi  acet.         .  .        gr.  iij. 

Aquae  bullientis     .  .  ?i. 

Ft.  It. 

This  latter  lotion  may  be  applied  warm,  or  may  be 
allowed  to  cool  first.  In  applying  this  lotion  to  broken 
surfaces,  care  must  be  exercised,  as  the  opium  may  be 
absorbed,  and  act  upon  the  general  system. 

A  good  cooling  and  evaporating  lotion  is  the  fol- 
lowing : — 


li   Ammonia  muriatis  .  Qii. 

Acid  acet.  dil.       .  .  5SS. 

Spts.  vini  rect.     .  .  §ss. 

Aquse       .           .  .  ^viii. 


Tliere  is  a  lotion  which  is  principally  used  as  an 
application  to  A^enereal  sores  or  chancres,  and  to  cer- 
tain ulcers.    This  lotion  is  called  "  Black  "Wash,"  or 

Lotio  Nigrum. 
R   Calomelanos,      .  .       gr.  viii. 

Aquae  calcis,      .  .  gi. 

Ft.  It. 

Solutions  of  nitrate  of  silver  (fi-om  one  to  ten  grains 
to  one  ounce  of  distilled  water)  are  emploj^ed  as 
lotions  or  applications  to  sores,  and  also  to  mucous  or 
cutaneous  surfaces,  to  stimulate  them  or  relieve  exces- 
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sive  irritation.  When  any  of  these  lotions  are  used, 
like  water-dressing,  the  piece  of  lint  or  linen  in  which 
they  are  soaked  should  be  cut  to  the  exact  size  of  the 
sore,  and  then  covered  by  the  oil-silk  or  gutta-percha. 
When  cooling  or  sedative  lotions  are  applied  to  an  un- 
broken surface,  it  is  best  to  use  them  in  the  form  of  a 
warm  or  cold  fomentation. 

Greasy  Dressings. — This  kind  of  dressing  is  found 
to  be  useful  in  treating  some  superficial  or  other  sores. 
It  is  usually  applied  to  the  skin  after  a  blister  has 
been  removed,  or  after  a  superficial  burn,  and  is  a 
very  convenient  dressing  in  such  cases.  In  some 
patients  this  kind  of  dressing  appears  to  agree  with 
their  sores  better  than  wet  or  dry  lint.  The  usual 
way  of  appljdng  this  dressing  is  to  spread  the  oint- 
ment or  grease  upon  a  piece  of  lint  or  thin  rag,  and 
then  lay  it  on  the  sore.  If  the  sore  is  healthy,  fi-esh 
butter,  lard,  or  any  simple  ointment,  may  be  used. 
Other  kinds  of  ointment,  of  a  stimulating  nature,  are 
employed  either  to  stimulate  sores  or  keej)  up  irritation, 
and  promote  discharge  from  them,  this  latter  proceed- 
ing being  one  form  of  using  covmter-irritation. 

Strapping. — The  application  of  adhesive  plaister 
to  keep  the  edges  of  wounds  together  has  been  very 
much  superseded  by  the  employment  of  wire  sutures, 
which  cause  so  little  irritation,  that  they  may  be 
alloAved  in  most  instances  to  remain  in  the  wound  until 
it  has  healed,  or  nearly  so.  Strapping,  howevei-,  may 
still,  in  some  cases,  be  usefully  employed  in  the  treat- 
ment of  wounds,  or  to  exercise  pressure  upon  swollen 
textures  or  organs.  Dressings,  splints,  or  other  ap- 
pliances, may  also  be  kept  in  position  by  means  of 
strips  of  plaister.  There  are  several  varieties  of  ad- 
hesive plaister ;  but  the  common  sticking-plaister  or 
emplastrum  resinte  answers  best  for  all  ordinary  dress- 
ing purposes.  If  the  resin  plaister  be  too  irritating, 
soap  plaister  may  be  used  instead.  When  plaister  is 
applied  to  a  wound  or  sore  to  retain  its  edges  in  con- 
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tact,  it  should  be  cut  into  strips,  the  breadth  and 
length  of  which  must  depend  upf)n  the  size  of  the 
wound  or  sore,  and  then  tlicse  should  be  placed  over 
the  wound  so  as  to  cross  one  another.  When  strips  of 
plaister  are  ap])lied  in  this  way,  they  adhere  better  U> 
<r\  the  surface,  a,s  one  strip  by  crossing  over 

another  tends  to  keep  it  in  position.  Fig. 
"-tOv/t-^    2  illustrates  the  simplest  way  of  applying 
</    \\     plaister  so  as  to  keep  the  edges  of  a  wound 
together.    If  it  can  be  avoided,  the  entire 
^S-   ■      surface  of  a  wound  should  not  be  covered 
with  the  plaister,  as  discharges  may  be  prevented  from 
escaping.    In  applying  plaister  to  the  lips,  as  after  the 
«:iperation  for  harelip,  the  s-trips  should  reach  from  the 
centre  of  one  cheek  to  a  similar  point  in  the  other,  in 
order  that  they  may  have  a  good  hold.    It  is  also  use- 
ful to  place  a  small  strip  across  the  extremities  of  the 
plaisters,  where  they  terminate  on  each  cheek.  This 
makes  the  strips  which  pass  across  the  lips  moi-e  secure, 
and  prevents  them  being  so  readily  loosened  by  the 
movement  of  the  parts. 

Great  care  should  be  taken  in  removing  plaister 
from  wounds,  for,  if  one  end  of  the  strip  be  laid  hold 
of  and  drawn  roughly  away,  it  may  vei-y  easily  open 
out  a  wound,  or  destroy  its  adhesions.  The  best  plan 
to  remove  strips  of  plaister  is  to  draw  first  one  end 
from  the  skin  and  then  the  other,  leaving  the  portion 
in  connection  with  the  surface  of  the  wound  to  be 
separated  last.  In  some  cases,  bathing  the  plaister 
with  warm  water  allows  it  to  come  away  more  easily. 
The  substance  of  which  the  plaister  is  composed  often 
adheres  to  the  skin,  and  cannot  be  washed  oK  A  little 
oil  rubbed  over  it  will  generally  take  it  away  com- 
pletely. It  sometimes  happens  that  plaister  irritates 
the  skin  very  much,  and,  if  its  use  cannot  be  avoided, 
a  piece  of  lint  or  soft  linen  may  be  placed  between  the 
plaister  and  the  skin. 

Strapping  is  used  to  cause  absorption  of  the  callous 
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or  thickened  margins  in  old-standing  ulcers  of  the  legs 
or  other  parts.  If  the  nicer  involves  a  considerable 
portion  of  the  circumference  of  a  limb,  it  is  better  to 
apply  the  strips  of  plaister  all  round  the  limb,  so  as  to 
cover  the  entire  sore  and  its  margins.  The  strips  of 
plaister  used  for  this  purpose  should  be  from  an  inch 
to  an  inch  and  a-half  in  width,  and 
sufficiently  long  to  pass  round  the 
limb.  Before  applying  the  plaister, 
it  is  advisable  to  apply  a  bandage 
from  the  base  of  the  toes  up  to  the 
part  to  be  strapped ;  for  if  this  is  not 
done,  the  strips  of  plaister  act  more 
or  less  as  temporary  ligatures,  and 
cause  congestion  of  the  parts  below. 

The  method  of  strapping  a  limb  is 
illustrated  by  fig.  3,  and  may  thus  l)e 
described.  Take  hold  of  one  end  of 
a  strip  of  plaister  between  the  finger 
and  thumb  of  one  hand,  the  other 
end  being  lield  in  a  similar  way  by 
the  opposite  hand,  and  pass  it  beliind 
the  limb  an  inch  or  so  below  the 
margin  of  the  sore,  then  bi'ing  the 
two  ends  of  the  plaister  in  front,  and 
apply  them  so  that  they  will  cross  one  another  over 
the  surface  of  the  sore.  Each  strip  is  to  be  applied 
upwards  in  this  way,  the  upper  one  slightly  over- 
lapping the  imder  one,  until  the  entire  sore  and  its 
marcrins  are  covered.  The  bandage  should  now  be 
continued  over  the  plaister,  and  up  the  limb  as  far  as 
may  be  necessary.  Plaister,  when  employed  in  this 
way,  does  not  iisually  require  to  be  changed  before  the 
third  day.  In  removing  it,  a  paii-  of  scissors  should  be 
carefully  introduced  underneath  the  plaister  at  some 
point  away  from  the  ulcer,  and  tlie  whole  slit  up,  so 
that  the  entire  strapping  may  be  taken  away  togethei-. 

Strapping  is  also  sometimes  used  to  exercise  pres- 
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sure  on  joints  wliich  are  affected  with  chronic  disease. 

*  Scott's  dressing'  is  merely  the  applica- 
tion of  mercurial  ointment  (spread  on 
strips  of  lint)  to  the  surfaces  of  a  joint, 
strips  of  plaister  being  then  carried  round 
over  it,  so  as  to  embrace  the  entire 
articulation.  In  strapping  a  joint,  the 
plaister  is  to  be  applied  in  the  same 
way  as  when  encircling  a  linilj,  a  band- 
age being  first  adjusted  from  below,  up- 
wards as  far  as  the  joint  to  be  strapped. 
The  whole  articulation  should  be  em- 
braced by  the  strips  of  plaistei-,  and  then 
the  bandage  continued  over  it.  It  is  very 
useful  to  associate  with  the  strapping 
of  joints  pasteboard  splints,  such  as  are 
shown  in  fig.  53.  The  method  of  strap- 
ping the  knee-joint  is  shown  at  fig.  4,  a. 

When  strips  of  plaister  are  employed 
to  kee])  poultices  or  di-essings  in  position, 
Fig.  4.       *^6y  must  be  passed  over  or  across  them 
in  the  most  convenient  direction.  At 
B,  fig.  4,  is  shown  the  simplest  way  of  applying  strips 
of  plaister  to  keep  a  small  dressing  on  the  leg. 

An  entire  finger  or  toe  may  sometimes  be  advan- 
tageously strapped.  The  strips  of  plaister  employed 
for  the  purpose  should  be  naiTow,  and  should  be 
passed  round  tbe  digit  from  its  extremity  to  its  base. 

Plaister  may  be  applied  to  tbe  breast,  either  to  sup- 
port it  or  to  exercise  pressure  upon  it.  The  strips  used 
for  the  j)urpose  should  be  cut  long,  and  about  two 
inches  in  width,  and  then  adjusted  in  the  most  con- 
venient direction. 

Strapping  is  frequently  applied  to  the  testicle 
when  enlarged.  The  strips  of  plaister  for  strapping 
a  testicle  should  be  about  half-an-inch  in  width, 
and  six  or  eight  inches  long.  Before  applying  them, 
the  hair  should  be  shaved  off,  and  the  testicle  to 
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be  strapped  drawn  from  its  neighboiir,  and  isolated 
as  much  as  possible  by  tying  a  piece  of  soft  band- 


Fig.  5. 


age  round  the  cord  and  upper  part  of  the  scrotum, 
on  that  side,  as  shown  in  fig.   5.     The  strips  of 


Fig.  6. 


plaister  should  then  be  carried  round  the  testicle  in  dif- 
ferent directions,  as  sho\\ai  in  fig.  6,  so  as  to  exercise  an 
equal  pressure  on  all  sides.  When  the  whole  testicle 
is  covered,  the  bandage  should  be  removed  from  the 
cord,  and  a  suspensory  or  ordinary  bandage  applied,  so 
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as  to  support  the  pai-ts.  If  an  ordinary  bandage  be 
used,  it  will  be  necesHary  to  make  it  take  a  turn  or 
two  round  tliu  abdomen  as  well  as  the  testicle,  so 
that  it  may  have  a  proper  hold. 

In  addition  to  the  varieties  of  strapping  already 
mentioned,  medicated  and  adhesive  j)laisters  are  occa- 
sionally applied,  either  to  support  and  strengthen  a 
part,  or  to  exercise  some  soothing  effect  upon  it. 
Wliat  are  termed  "strengthening"  plaisters  are  no- 
thing more  than  adhesive  and  medicated  substances 
spread  on  strong  cloth  or  leather,  and  applied  in  the 
form  of  a  bx'oad  strip  or  square. 

BANDAGING. 

Bandages  are  employed  to  keep  dressings,  splints, 
or  other  appliances  in  j)osition,  to  prevent  movement, 
or  to  exercise  a  steady  and  equable  pressure  ujion  a 
part.  It  is  of  consequence,  therefore,  that  the  jiroper 
application  of  a  bandage  to  the  different  regions  of 
the  body  should  be  imdei-stood  by  the  house-surgeon 
and  dresser.  The  surgical  student  should  take  every 
opportunity  of  practising  the  application  of  the  different 
kinds  of  bandages,  for  it  is  only  in  this  way  that  he 
can  expect  to  obtain  proper  dexterity  in  bandaging. 

Bandages  are  usually  made  of  cotton,  either  bleached 
or  unbleached,  but  they  may  also  be  made  of  linen, 
flannel,  or  other  cloth.  A  veiy  excellent  kind  of  band- 
age (especially  for  private  practice)  is  that  which  Ls 
called  "  cotton  net "  bandage.  This  bandage  is  soft 
and  elastic,  and  is  very  useful  and  efficacious  in  treating 
swelling  of  the  limbs,  arising  from  varicose  veins  or 
other  causes. 

Several  varieties  of  bandages  are  described,  but  the 
simple  roller  is  the  essential  one,  as  the  others  can 
readily  be  manufactured  from  it.  The  other  forms  of 
bandage,  which  may  be  noticed,  are  the  "  double- 
headed,"  "  many-tailed,"  "  four-tailed,"  and  "  T-" 
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The  Sing-le-Roller  or  Bandag-e  (fig.  7)  may  be  made 
of  any  length  and  width,  according  to  the  particular 
i-egion  to  which  it  is  to  be  aj^plied.  For  most  pni-jioses, 
this  bandage  is  best  made  about  three  inches  wide,  and 
fi-om  five  to  six  yards  long.  It  should  be  rolled  up  as 
firmly  as  possible,  for  it  is  then  much  moi'e  easily  and 
neatly  a])plied. 


rig.  7.  Fig.  8. 


The  Double-headed  Roller  (fig.  S)  is  rarely  used, 
except  in  bandaging  the  Lead. 

The  Many-tailed  Bandag-e  (fig.  9)  may  either  be 
made,  as  is  .shown  in  the  illustration,  by  tearing  a  ]>iece 


Fig.  !). 

of  linen  or  other  cloth  into  strips  on  each  side,  a  por- 
tion of  the  cloth  being  kept  whole  in  the  centre,  or  by 
tearing  a  common  single  roller  into  strips  of  equal 
length,  and  stitching  them  together  along  theii-  centre. 

The  Four-tailed  Bandage  is  the  same  as  the  many- 
tailed,  but  has  only  two  strips  on  each  side. 
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The  T  Bandage  is  one  made  in  the  form  of  the  letter 
X,  fiiitl  is  iiHCid  for  keeping  dressings  or  other  appliances 
in  connection  with  tl)C  perinuium  or  genital  organs. 

Another  very  useful  appliance  for  retaining  dressings 
in  position  is  a  triangular  piece  of  linen  or  cotton  ;  a 
common  handkerchief,  folded  triangularly,  answers  as 
well.  This  is  the  appliance  genei'ally  used  as  a  "sling" 
to  support  the  arm,  as  shown  in  fig.  10.  In  adjusting 
a  sling  to  the  arm,  the  apex  of  the  triangle  should  be 
directed  towards  the  elbow,  the  base  towards  the  hand. 
The  single  roller  may  be  applied  in  several  ways ;  but 


Fig.  10. 

the  two  most  frequently  used  are  (1st),  that  in  which 
the  bandage  is  passed  round  in  a  spiral  form,  with  occa- 
sional reversions,  in  order  that  it  may  adapt  itself  more 
evenly  to  the  surface ;  and  (2nd),  that  in  which  it  is 
applied  in  the  form  of  a  figure  of  eight.  Another 
method  is  that  in  which  portions  of  it  are  applied  m 

loops.  •  .1 

The  many-tailed  bandage  is  applied  by  allowing  the 
limb  to  rest  ou  its  centre,  and  then,  commencing  from 
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below,  bi-inging  the  ends  of  each  strip  round  in  front, 
so  as  to  cross  one  another,  this  process  being  con- 
tinued until  all  the  strij)s  are  adjusted.  Wlien  loose 
strips  of  bandage  are  used,  they  must  be  passed  round 
the  limb  in  the  same  way  as  strapping. 

The  T  bandage  is  applied  by  tying  round  the  abdo- 
men the  cross  portion,  so  that  the  perpendicular  piece 
hangs  behind,  and  then  bringing  the  latter  up  between 
the  thighs,  and  securing  its  end  to  the  former  in 
front. 

Bandaging  will,  however,  be  best  illustrated  by  con- 
sidering the  methods  of  its  application  to  the  different 
parts  of  the  body. 

Bandaging  the  Head. — The  sling  or  handkerchief 
may  often  be  usefully  applied  to  the  head,  so  as  to 
retain  dressings  in  position.  The  mode  of  applying 
the  handkerchief  is  shown  in  fig.  11,  and  may  be  de- 
scribed thus : — Take  hold  of  its  lateral  ends,  one  in 


Fig.  11. 


each  hand,  and  allow  it  to  fi\ll  on  the  head,  the  apex 
of  the  triangle  being  directed  so  as  to  fall  over  the 
occiput,  the  base  re.sting  against  the  forehead;  the 
ends  of  the  handkerchief,  held  in  the  hands,  are  then 
to  be  carried  round  the  occiput,  one  on  either  'side, 
and  brought  again  in  front,  so  as  to  encircle  the  head 

D 


34 


SURGICAL  APPLIANCES  AND 


and  meet  over  the  forehead  or  temple,  where  they 
should  be  fastened  or  tied  together. 

In  fig.  12  is  illustrated  the  best  method  of  encircling 
tlie  head  with  an  ordinary  roller,  when  it  is  only 


Fig.  12. 


necessary  that  the  bandage  should  be  applied  to  the 
temples,  forehead,  or  occiput.  This  bandage  is  adjusted 
by  passing  a  single  roller  a  certain  number  of  times 
round  the  head  from  the  occiput  to  the  forehead,  making 
a  few  reversions  at  one  temple  or  on  the  forehead,  in  order 
to  allow  it  to  adapt  itself  more  smoothly  to  the  parts. 

When  it  is  desired  to  bandage  the  whole  or  part 
of  the  scalp,  a  single  or  double  roller  may  be  used. 
When  a  single  roller  is  used,  it  should  first  be  passed 
once  round  the  head,  a  few  inches  of  its  extremity 
being  left  hanging,  for  the  purpose  of  twisting  the  rest 
of  the  bandage  round  it,  when  making  the  different  turns 
so  as  to  cover  the  top  of  the  scalp.  The  roller,  having 
been  made  to  take  one  turn  round  the  head,  should  be 
twisted  round  the  loose  extremity,  and  then  can-ied 
over  the  top  of  the  head,  as  shown  in  fig.  13,  do'WTi  the 
temple,  and  brought  under  the  chin  up  the  opposite 
temple,  and  again  tiu-ned  round  its  loose  end.  This 
process  must  be  continued  until  the  whole  scalp  is 
covered,  each  tm-n  being  arranged  so  as  to  cover  a 
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portion  of  the  scalp  and  overlap  slightly  its  neighboui-, 


Fig.  13. 

and  the  result  shown  in  fig.  14  obtained.  In  many 
cases  it  will  be  suflficient  to  carry  the  bandage  only 
once  or  twice  underneath  the  chin,  in  order  to  give  it 


Fig.  14. 

a  hold,  the  other  turns  of  the  bandage  being  passed 
over  the  scalp  alone. 

The  double  roller  is  applied  to  the  scalp  in  much 
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the  same  way  as  has  just  been  descried,  only  that 
each  par-t  of  the  roller  should,  in  its  turn,  be  carried 
round  or  over  the  head  and  underneath  the  chin,  and 
twisted  round  its  fellow  when  they  meet.  Tlui  douljle 
roller  admits  of  being  applied  to  any  part  of  the  scalp, 
and  it  has  the  advantage  over  the  single  roller,  that 
the  twisting  need  not  be  all  in  one  place.  Fig.  1;> 
illustrates  the  method  of  using  the  double  roller. 


Fig.  15. 

The  four-tailed  bandage  may  be  applied  to  the  scalp 
by  placing  its  centre  over  the  vault  of  the  skull,  and 
then  cari'ying  the  two  posterior  tails  down  under  the 
chin,  and  securing  them  there,  the  anterior  tails  being 
canied  backwards  and  tied  behind  the  occiput.  The 
single  roller  may  be  applied  to  some  portion  of  the 
face  by  passing  it  once  or  twice  I'oiind  or  across  it ; 
but  it  is  dithcvdt  to  do  tlus  without  closing  u[)  the 
eyes,  mouth,  or  nose. 

The  chin  frequently  requires  to  be  bandaged.  One 
of  the  simplest  methods  of  apjjlying  a  bandage  to  the 
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chill  is  the  one  represented  in  fig.  16.  A  portion  of 
an  ordinary  roller,  about  a  yard  and  a  half  or  two 


Fig.  16. 

yards  long,  should  be  taken,  and  a  small  slit  made  iii 
the  longitudinal  direction  about  its  centre.  In  adjust- 
ing the  bandage,  the  slit  ought  to  be  arranged  so  that 
the  prominent  portion  of  the  chin  projects  tlu'ough  it, 
and  then  the  ends  of  the  bandage  should  be  cariied 
back  beliind  the  occiput,  crossed,  brought  round  in 
front,  and  secured  either  on  the  forehead  or  temple. 

Another  method  of  bandaging  the  chin,  is  by  means 
of  the  four-tailed  bandaaje.  The  centre  of  the  bandage 
should  be  adjusted  so  as  to  embrace  the  prominence  of 
the  chin,  and  the  ends  then  carried  upwards,  and 
secured,  the  posterior  two  over  the  top  of  the  head,  the 
anterior  two  being  carried  backwards  below  the  occi- 
put, and  then  brought  round  in  front  and  tied  over 
the  forehead  or  temple.  A  tliii-d  method  is  to  take 
a  portion  of  bandage,  about  a  yard  and  a  half  long, 
and  having  passed  its  centre  under  the  chin,  bring 
the  ends  over  the  top  of  the  head,  and  twist  or  tie 
them  there,  then  carry  these  same  ends  backwards  be- 
hind the  occiput,  and  forward  again  to  the  part  of  the 
bandage  which  runs  up  the  temples,  and  seciu-e  them 
to  it,  one  on  each  side. 

Bandaging  the  Shoulder  and  Upper  Extremity. — 
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A  bandage  is  best  applied  to  the  shoulder  in  the  figure- 
of-eight  form,  as  sliown  at  A,  fig.  17.  This  same  band- 
age may  be  used  to  retain  dressings  or  exei-cise  pi-es- 


Fig.  17. 


sui-e  on  the  lower  part  of  the  neck  or  in  the  axilla. 
If  more  convenient,  the  bandage  may  be  earned  round 
the  neck  instead  of  passing  it  across  the  chest.  Both 
shoulders  may  be  bandaged  by  carrying  a  roller  in  the 
figure-of-eight  form  across  the  chest  and  over  each 
shoulder  alternately,  as  many  times  as  may  be  neces- 
sary. Tliis  bandage  may  be  used  to  ch'aw  back  the 
shoulders  or  to  support  the  breasts,  the  tm'ns  of  the 
bandage  being  passed  under  the  glands.  Another 
method  of  keeping  dressings  or  pads  in  the  axilla,  is 
by  means  of  a  sling  or  handkerchief  carried  under  the 
axilla,  its  ends  being  tied  over  the  opposite  shoulder. 
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When  the  arm  requires  to  be  bandaged,  it  is  in  most 
cases  advisable  to  commence  by  applying  the  roller  to 
the  hand  and  forearm.  In  doing  this,  the  I'oller  should 
first  be  made  to  take  one  or  two  turns  round  the  hand 
and  wrist,  as  shown  at  c,  fig.  17,  and  then  carried 
spii'ally  roiand  the  forearm,  reversions  being  made 
where  necessary,  until  the  elbow  is  reached.  When 
this  point  is  reached,  it  is  better  to  make  one  or  moi-e 
figure-of-eight  turns  round  it  until  it  is  covered,  and 
then  the  bandage  may  be  carried  rormd  and  up  the 
arm,  reversions  being  made  if  required.  The  bandage 
having  reached  the  shoulder,  should  be  carried  round 
the  lower  part  of  the  neck  or  across  the  chest,  and 
under  the  opposite  axilla  in  a  figure-of-eight  form. 
This  gives  the  bandage  a  good  hold,  and  when  it  is 
necessary  to  adjust  splints  or  dressings  to  the  shoulder 
itself,  the  bandage  should  be  made  to  take  several 
turns  in  this  way,  until  the  appliance  or  dressing  is 
firmly  secured. 

At  B,  fig.  17,  is  shown  the  figure-of-eight  bandage 
applied  to  the  elbow.  This  is  the  bandage  used  to 
retain  the  compress  or  dressing  after  venesection. 

The  hand  and  wrist  are  best  bandaged  by  making  a 
few  turns  in  the  figure-of-eight  form  round  them. 

When  the  fingers  or  thumb  are  to  be  bandaged,  a 
narrow  roller,  about  half-an-inch  or  an  inch  in  width, 
is  required.  This  bandage  can  be  readily  made  by 
cutting  an  ordinary  wound-up  roller  into  two  or  moi-e 
portions.  In  applying  a  bandage  to  a  finger  or  thumb, 
one  turn  should  first  be  made  round  its  exti-emity,  and 
then  the  roller  carried  round  the  finger,  as  shown  in 
fig.  18,  until  its  base  is  reached,  when  it  should  be 
passed  once  or  twice  romid  the  hand  and  wrist,  in 
order  to  give  it  a  good  hold.  When  the  thumb  is 
bandaged,  the  roller  should  be  applied  in  the  same  way 
as  far  as  its  ball,  and  then  a  few  figure-of-eight  turn's 
made  round  the  wrist  and  its  base,  as  illustrated  in 
fig.  18. 
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Bandaging  the  Chest  and  Abdomen.— These  region- 
may  be  bandaged  witli  tlie  oi-dinary  i-oller  ;  but  it  ih, 


Fig.  18. 


in  most  cases,  more  satisfactory  to  use  a  roller  con- 
siderably broader  (a  bandage  from  six  to  eight  inches 
in  width  is  the  most  convenient). 


Fig.  ]9. 

In  appljang  a  bandage  to  the  chest  or  abdomen,  it  is 
only  necessary  to  pass  it  evenly  and  firmly  round  these 
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caA'ities,  making  a  few  reversions  if  i-equired.  The 
application  of  the  broad  bandage  to  the  chest  is  sliown 
at  D,  tig.  17.  It  is  sometimes  advisable  to  attach  to 
this  bandage  another  portion,  which  will  pass  round 
the  neck  or  across  the  shoulders  in  the  form  of  braces, 
to  prevent  the  former  slipping  downwards. 

The  breast  may  be  bandaged  either  by  means  of  a 
roller  passed  round  the  chest,  or  by  carrying  turns  of 
a  bandaoie  undei'neath  the  gland  across  the  chest  and 
over  the  opposite  shoulder.  A  very  good  way  of  sup- 
porting the  breast  is  by  means  of.  a  sling  or  handker- 
chief adjusted  as  shown  in  fig.  19. 

Bandaging  the  Groin  and  Perinaeum. — Either  one 
or  both  groins  may  require  to  be  bandaged.  In  fig. 
20,  at  A,  the  application  of  a  broad  roller  to  the  right 


Fig.  20. 

groin  is  shown.  This  is  the  form  of  bandage  which  is 
usually  applied  to  keep  a  dressing  or  compress  in  posi- 
tion after  the  operation  for  strangulated  hernia,  and  it 
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may  also  be  used  to  adjust  otlier  dressings  or  appliances 
to  the  groin  or  upper  part  of  the  thigh.  In  securing 
the  end  of  this  bandage,  it  is  advisable  to  introduce 
several  pins,  in  order  to  keep  its  diffei-ent  turns  in 
position. 

When  both  groins  require  to  be  bandaged,  the  roller 
should  be  made  to  take  one  or  two  turns  round  the 
abdomen,  and  carried  in  a  figure-of-eight  manner  round 
first  one  groin  and  upper  part  of  the  thigh,  and  then 


round  the  opposite  side  in  the  same  way,  as  ofteu  as  may 
be  necessary,  the  whole  being  finished  off  by  a  few  more 
turns  round  the  abdomen,  as  illustrated  in  fig.  21. 

The  perinseum  may  be  bandaged  by  means  of  the 
T  roller,  the  application  of  which  has  ah'eady  been  de- 
scribed, or  by  means  of  two  handkerchiefs,  one  of  which 
should  be  secui-ed  round  the  abdomen,  and  the  other, 
having  been  fastened  to  the  former  behind,  is  to  be 
brought  up  between  the  thighs,  and  fixed  to  it  in  front. 

The  scrotum  and  testicles  may  be  slung  by  means  of 
a  suspensoiy  bandage  jii'epai-ed  for  the  purpose,  or  by 
passing  the  centre  of  a  handkerchief  underneath  the 
scrotum,  bringing  its  ends  upwards,  and  secm-ing  them 
to  another  handkerchief  or  bandage  fastened  round  the 
abdomen. 
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Bandaging  the  Lower  Extremity. — The  thigh  is 
bandaged  on  the  same  principle  as  the  arm,  the  roller 
being  carried  round  the  limb,  and  revei'sions  made 
Avheu  necessary,  as  shown  at  B  in  fig.  20.  If  the 
whole  thigh  is  bandaged,  the  roller,  when  it  has 
reached  the  gi'oin,  should  be  made  to  take  one  or  two 
turns  round  the  abdomen,  in  order  to  fix  it. 

The  knee-joint  is  best  bandaged  by  passing  the  roller 
round  it,  in  the  figxu"e-of-eight  form,  as  many  times  as 
may  be  required.  Dressings  may  also  be  kept  on  the 
knee  by  means  of  a  four-tailed  bandage,  in  the  follow- 
ing iniimier : — Place  the  centre  of  the  bandage  over  the 
anterior  aspect  of  the  joint,  carry  tlie  tails  backwards, 
the  upper  ones  above  the  patella,  the  lower  ones  below 
it,  and  then,  having  crossed  them  behind  the  limb, 
bring  them  in  front  in  the  same  situation,  and  tie  each 
two  together. 

In  bandaging  the  leg,  the  roller  must  first  be  made  to 


Fig.  22.  Fig.  23. 

;ake  a  turn  round  the  foot  and  ankle  in  a  figure-of- 
iight  form,  as  shown  in  fig.  22 ;  and  then,  commencing 
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at  the  base  of  the  toes,  passed  upwards  round  tlir 
whole  foot,  ankle,  and  leg,  I'eversions  being  made  when 
required,  as  illustrated  in  fig.  23. 

The  application  of  a  many-tailed  bandage  to  the  h-g 
is  illustrated  in  fig.  24. 


Fig.  24. 


The  toes  are  bandaged  on  the  same  principle  as  the 
■fingers,  a  narrow  roller  being  used,  and  fixed  by  a  few 
turns  round  the  foot  and  ankle  if  need  be.  It  will 
sometimes  be  more  convenient  to  make  a  turn  or  two 
round  the  foot  and  ankle  before  bandaging  the  toe 
itself. 

Bandaging'  Stumps. — Dressings  may  be  applied  to  a 
stump  by  means  of  a  handkerchief  or  foiu'-tailed  band- 
age; but  when  it  is  necessary  to  exercise  pressure, 
this  can  only  be  done  properly  by  means  of  an  adjusted 
roller.  In  amputations  of  the  thigh,  or  other  portion 
of  a  limb,  where  it  is  desirable  to  lessen  the  di-agging 
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on  the  flaps  dependant  upon  the  retraction  of  tlie 
muscles,  the  roller  should  be  passed  round  the  limb  for 
some  distance  above  the  stump.  In  the  majority  of 
amputations  now,  it  is  only  necessary  to  apply  a  band- 
age to  the  stump  itself,  as  the  method  of  operating 
by  long  and  single  flaps  doas  awti^y  very  much  with 
the  retraction  of  the  muscular  tissues.  The  method  of 
bandaging  a  stump  is  shown  at  flg.  25,  and  may  be 


]*'ig.  25. 


taken  as  an  illustration  of  the  kind  of  bandaging  which 
is  useful  in  most  stumjis.  An  ordinary  roller  being 
made  to  take  turns  across  the  face  of  the  stump  until 
it  is  completely  covered,  should  then  be  carried  a  few 
times  round  the  base  of  the  stump,  so  as  to  secure  all 
the  other  turns,  and  keep  them  in  position.  In  some 
cases  it  may  be  moi-e  convenient  to  make  a  few  turns 
round  the  stump  first,  before  making  those  wliich  cross 
over  its  face. 

Application  of  Immoveable  Bandages.  —  Plaster 
of  Paris,  starch,  dextrine,  glue,  or  other  substances, 
are  used  to  stifl'en  the  roUei-s  when  applying  this  form 
of  bamlage.  Bandages  stiffened  with  any  of  these 
substances  may  be  adjusted  to  a  limb  alone,  or  in  con- 
junction with  splints  or  other  appliances. 

The  plaster  of  Paris  has  the  advantage  over  tlie 
other.-i  that  it  dries  quickly ;  but,  owing  to  its  weight, 
and  the  readiness  with  which  it  is  cracked,  it  is  best 
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used  only  in  cases  where  the  limb  is  kept  perfectly  ami 
constantly  at  rest. 

Starch  bandages  take  longer  to  dry,  but,  when  well 
dried,  the  patient  can  move  freely  about  without  injiii- 
ing  them. 

When  a  plaster  •f  Paris  bandage  is  to  be  adjusted 
to  a  limb,  a  dry  roller  should  first  be  passed  round  it. 
so  as  to  protect  the  skin,  or  a  little  cotton  wadding 
may  be  used  for  the  same  purpose,  and  then  a  band- 
age, which  ought  to  be  coarse  in  its  texture,  having 
been  i-ubbed  with  the  plaster,  in  the  form  of  dry  pow- 
der, until  its  structure  is  infiltrated  with  it,  should 
be  damped  in  water,  and  applied  round  the  limb  in 
the  ordinary  way.  Some  plaster,  mixed  into  a  paste 
with  water,  should  afterwards  be  smeared  over  the 
bandaged  surface,  so  as  to  assist  in  making  the  part.s 
as  stiflF  as  possible.  Another  method  of  using  the 
plaster  of  Paris  is  to  make  a  thin  paste  of  it  with 
water,  and  then,  having  damped  a  bandage,  to  uni'oll 
it  and  pass  it  through  the  paste,  rolling  it  up  again 
and  then  applying  it  to  the  limb  with  the  same  pre- 
cautions as  in  the  former  method.  When  a  plaster  of 
Paris  bandage  has  been  applied,  the  limb  should  be 
kept  in  the  pi-oper  position  until  the  plaster  has  be- 
come hard.  It  has  been  recommended  that  flour  paste 
or  spirit  varnish  should  be  painted  over  the  plaster 
when  it  has  dried,  in  order  to  jirevent  it  chipping, 
and  to  keep  it  clean.  A  plaster  of  Paris  bandage  is 
easily  removed  by  unrolling  it  from  the  limb,  and,  if 
need  be,  chipping  the  plaster  here  and  there. 

A  starch  bandage  is  adjusted  in  the  following  manner : 
— First  apply  a  dry  roller  round  the  limb  to  be  bandaged, 
and  then,  with  the  hands  or  with  a  brush,  rub  over 
the  surface  of  this  bandage  some  stai'ch  which  has  been 
boiled,  so  as  to  form  a  tliin  jelly.  Another  bandage 
should  then  be  adjusted  on  the  top  of  the  first  one,  and 
starch  rubbed  over  it  also,  when  the  apparatus  wUl  be 
complete,  and  only  requires  to  dry,  which  it  usually  doe^ 
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in  from  twenty-four  to  forty-eight  hours.  Splints  of 
pasteboard  are  frequently  combined  with  this  bandage, 
and  when  they  are  used  the  stai'ch  should  be  freely 
rubbed  on  their  surfaces  before  they  are  adjusted.  A 
starch  bandage  is  best  removed  by  dividing  it  along 
its  whole  length,  on  the  most  convenient  aspect  of  the 
limb,  with  a  pair  of  sti-ong  scissors  or  the  foi'ceps  made 
for  the  pui'pose.  If  neithei-  of  these  instruments  be  at 
hand,  a  penknife  may  be  used.  The  bandage  may  in 
this  way  be  removed  whole  in  the  foi-m  of  a  case,  which 
can  be  readily  re-applied  if  advisable,  and  secured  by 
a  bandaofe. 

The  plaster  of  Paris  or  starch  bandage  will  be  found 
to  answer  all  the  requirements  of  an  immoveable  appa- 
ratus, and,  therefore,  it  is  quite  unnecessaiy  to  describe 
in  detail  any  of  the  others. 
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CHAPTER  III. 

APPLICATION  OF  COUNTER-IRRITANTS.  CAUSTICS. 
SUTURES.  LIGATURES. 

Different  kinds  of  counter-ixritants  are  used  in  sur- 
gical practice,  according  to  tlie  effects  wliicli  they  are 
wished  to  produce.  Some  of  tliese  act  by  cau.sing 
only  superficial  irritation,  while  othei's  give  rise  to 
inflammation,  sujDpuration,  or  even  destmction  of  more 
or  less  tissue. 

The  milder  class  of  counter-ii-ritants  includes  all  ap- 
plications of  a  stimulating  nature,  which,  when  brouglit 
in  contact  Avitli  the  skin,  produce  only  a  certain 
amount  of  local  congestion  or  superficial  inflammation. 
These  are  usually  termed  rubefaciants.  The  rubefa- 
ciants  commonly  used  are  mustard  applied  in  the  form 
of  a  poultice,  turpentine  employed  in  the  form  of  a 
liniment  or  fomentation,  and  croton  oil  or  tartar 
emetic  ointment.  The  two  latter,  when  rubbed  on  the 
skin,  produce  numerous  pustules. 

Mustard  Poultice.  —  A  mustard  poultice  is  made 
in  exactly  the  same  way  as  a  linseed-meal  one,  only 
the  water  should  not  have  a  higher  temperature  than 
90°  or  100°.  "When  made,  the  poultice  is  usually 
placed  between  two  folds  of  muslin  or  thin  rag,  an<l 
then  applied  to  the  surface.  The  poultice  should  be 
allowed  to  remain  in  contact  with  the  skin  from  a  few 
minutes  to  half-an-hour,  according  to  the  effect  Avhich 
it  produces.  After  it  has  been  removed,  the  skin 
should  be  gently  sponged  with  warm  water,  and  then 
some  cotton  wadding,  or  a  piece  of  soft  rag  smeared 
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with  gi-ease,  placetl  over  the  surface  which  has  been 
acted  upon. 

Blisters. — This  class  of  counter-irritants  when  aji- 
phed  to  the  skin  cause  vesication.  Among  this  class 
is  the  common  "  fly  "  blister  or  "  rising  "  blister,  which 
is  made  of  the  Spanish  fly  or  cantharides.  Cantharides 
may  be  used  either  in  tlie  form  of  a  paste  spread  upon 
leather  or  brown  jJfipei'  (the  ordinaiy  blister),  or  in 
the  foi-m  of  blistering  fluid  or  tissue.  The  common 
blister,  when  applied,  should  be  cut  to  the  proper  size, 
and  secured  in  position  by  means  of  a  bandage  or 
strips  of  sticking-plaister.  It  is  customary  to  place 
a  fold  of  linen  rag  or  a  little  cotton  wadding  over  the 
blister,  in  order  to  absorb  any  of  the  serum  which  may 
exude  from  the  vesications.  Blistei's  should  not,  if 
possible,  be  placed  on  prominent  parts  of  the  body 
which  are  exposed  to  j^ressure,  for  they  may  give  rise 
to  much  inconvenience  in  these  situations.  Blisters 
should  be  allowed  to  remain  in  contact  with  the  skin 
until  they  have  produced  a  proper  vesicant  eflTect. 
The  time  required  for  this  varies  in  different  people, 
but,  as  a  rule,  it  requires  from  six  to  twelve  hours  foi- 
a  common  blister  to  act  efliciently.  If  at  the  end  of 
this  time  the  blister  has  not  acted  properly,  it  may  be 
re-applied,  or,  what  is  often  better,  a  hot  poultice  may 
be  placed  over  the  part,  and  will  usually  complete  the 
vesication.  Wlieu  vesication  has  been  produced,  the 
vesicles  should  be  pricked,  the  serum  let  out,  and 
some  dry  cotton  wadding  or  greased  rag  applied.  In 
some  cases  it  is  advisable  to  prevent  the  sore  healing, 
and  to  produce  suppuration,  so  as  to  increase  or  keep  u"p 
irritation.  For  this  purpose  the  sore  should  be  dressed 
with  some  sabine  or  resin  ointment,  spread  upon  lint 
or  linen.  In  certain  cases  a  more  effective  continuous 
I  irritation  is  produced  by  applying  a  succession  of  blis- 
iters.  When  blistering  fluid  is  employed  to  cause 
i  vesication,  it  should  be  painted  over  tlie  surface  to  be 
j  acted  upon,  or  a  piece  of  linen  dipped  in  it  may  be  laid 
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on  the  skin.  Blistering  fluid  or  tissue  usually  acts 
much  more  quickly  than  the  common  blister. 

Blisters  sometimes  produce  considerable  irritation 
of  the  bladder  and  kidneys,  which  usually  comes  on 
a  few  hours  after  their  apjjlication.  Tn  such  cases 
there  is  a  frequent  desire  to  pass  water,  and  in  severe 
cases  blood  may  be  present  in  tlie  urine.  The  proper 
treatment  for  these  symptoms  is  to  remove  the  blister, 
wash  away  any  portions  of  it  which  may  have  adhered 
to  the  skin,  and  administer  ten  grains  of  bicarbonate 
of  potash  and  fifteen  minims  of  tincture  of  hyoscyamus 
every  hour  or  two  until  the  patient  is  relieved. 

In  addition  to  the  blister,  we  have  a  useful  vesicant 
in  the  cautery  of  Dr  Corrigan,  or  in  the  application  of 
the  nitrate  of  silvei*.  The  latter  may  be  also  employed 
as  a  gentler  counter-ii-ritant;  but  then  requires  to  be 
lightly  rubbed  on  the  surface  or  applied  in  solution. 

When  it  is  desirous  to  obtain  a  speedy  sedative 
effect  on  the  system,  some  sedative  drug  in  the  form 
of  powder  may  be  applied  to  the  raw  surface  caused  by 
a  blister;  but  the  subcutaneous  method  of  injecting 
sedatives  introduced  by  Dr  Wood  has  almost  entii'ely 
superseded  this  proceeding. 

The  severer  kinds  of  counter-irritation  are  produced 
by  means  of  setons,  issues,  and  the  actual  cautery. 

Setons. — These  are  used  to  produce  an  eflFect  either 
upon  a  local  part  or  upon  the  whole  system.  They  act 
by  keeping  up  local  ii-ritation,  and  by  causing  a  con- 
stant discharge  of  pus.  When  employed  to  act  upon 
a  local  region,  they  may  be  introduced  somewhere 
near  or  over  that  region ;  but  when  they  are  required 
to  act  upon  the  genei-al  system,  they  are  usually  passed 
through  the  nape  of  the  neck. 

There  are  needles  and  tapes  made  of  pliable  material 
for  the  purpose  of  introducing  setons ;  but  if  these  are 
not  at  hand,  a  common  bistoury  and  probe,  with  an 
eye  in  its  head,  and  some  wick  cotton,  answer  quite 
well.    In  passing  a  seton,  the  portion  of  skin  through 
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which  it  is  to  be  introduced  should  be  pinched  iip  with 
the  finger  and  thumb  of  the  left  hand,  the  needle  or 
bistoury  run  rapidly  through  it,  and  the  tape  or  cotton, 
havincr  been  connected  to  the  head  of  the  needle  or 
probe,  drawn  through  and  secured.  The  wound  should 
be  kept  clean,  and  dressed  once  or  twice  a-day,  and 
the  tape  or  cotton  gently  moved  in  it  every  two  or 
three  clays.  If  the  simple  tape  or  cotton  be  not  suffi- 
ciently in-itating,  some  stimulating  ointment  should  be 
smeared  on  it. 

Issues. — An  issue  is  a  sore  produced  to  act  as  a 
counter-ii'ritant  usually  in  some  deep-seated  com])laint. 
This  sore  is  best  made  by  means  of  caustic  potass,  or 
the  potassa  cum  calce.  The  caustic  may  either  be 
rubbed  into  the  skin  until  it  has  destroyed  it  for  some 
depth,  or  a  small  portion  of  it  may  be  placed  on  the 
skin,  and  secured  there  until  it  has  acted  upon  it  in  the 
same  way.  It  is  often  necessaiy  to  keep  the  sore  open 
for  some  time  in  order  to  produce  the  requisite  amount 
of  irritation.  For  this  jDurpose,  two  or  three  peas  or 
other  small  foreign  bodies  ought  to  be  introduced  into 
the  wound,  and  allowed  to  remain  there  until  it  is 
desirable  that  the  sore  should  heal.  The  sore  should 
be  kept  clean  and  dressed  as  often  as  may  be  necessary. 

Actual  Cautery. — This  is  one  of  the  most  powerful 
counter-irritants,  and  is  principally  now  used  in  the 
treatment  of  certain  diseases  of  the  joints.  It  may 
also  be  employed  to  stay  bleeding,  or  to  destroy  dis- 
eased surfaces  or  growths.  Cauteries  are  made  of  steel 
or  iron,  and  are  variously  shaped.  For  ordinary  pur- 
poses, a  cautery,  consisting  of  a  rounded  knob  fitted 
to  the  extremity  of  a  long  and  rounded  blade,  and 
furnished  with  a  handle,  is  sufiicient.  Corrigan's  (or, 
as  it  is  sometimes  called,  the  "  button")  cautery  is  use- 
ful for  producing  a  milder  kind  of  counter-irritation. 
Ef  cauteries  be  not  at  hand,  a  i)oker  or  any  piece  of 
metal  heated  to  the  proper  temperature,  will  answer 
very  well.    The  actual  cautery,  to  produce  its  full  eftect. 
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should  be  heated  to  as  high  a  temperature  as  possiljlc, 
and  then  applied  immediatelj^  It  is  usual  to  apply  the 
cautery  in  lines  along  the  skin,  these  lines  running  to 
the  extent  necessary  for  efiecting  the  object  required. 
In  appl}'Tng  the  cautery  over  a  joint,  it  is  best  to 
make  one  line  an  inch  or  more  in  width  on  each  of  its 
lateral  aspects.  The  cautery  should  be  passed  once  or 
twice  along  the  lines  until  the  whole  thickness  of  the 
skin  is  apparently  destroyed.  After  the  application, 
a  large  poultice  should  be  placed  over  the  burnt  sur- 
faces, and  renewed  as  often  as  may  be  necessary. 
When  the  sloughs  have  separated,  water  or  greasy 
di-essing  should  be  substituted  for  the  poultice.  When 
the  cautery  is  used  to  stay  bleeding,  or  to  act  upon 
diseased  surfaces,  it  must  be  placed  in  immediate  con- 
tact with  the  part,  and  freely  wsed  until  the  bleeding  is 
stayed,  or  the  desired  eiffect  produced. 

CoiTigan's  cautery  is  best  used  by  heating  it  over  a 
spirit  lamp,  or  by  placing  it  in  hot  water,  and  then 
quickly  tapping  the  skin  with  it  over  the  extent  of 
surface  which  is  desired  to  be  acted  upon. 

A  portion  of  iron  wire  or  a  steel  bougie  made  red  hot, 
and  introduced  into  fistulous  openings  or  sinuses,  is  often 
usefidly  employed  to  excite  them  to  heal  or  contract. 

Aeu-puncture. — This  is  generally  classed  among 
the  counter-irritants.  It  consists  in  introducing  needles 
into  the  tissues,  and  allowing  them  to  remain  there 
foi"  a  certain  time.  Acu-puncture  is  most  frequently 
employed  in  painful  nervou.s  affections,  e.specially  in 
sciatica.  The  needles  used  for  this  operation  shoidd 
be  about  three  inches  long,  sharp  at  the  point,  and 
fixed  to  some  handle.  In  using  them,  they  shoidd  be 
oiled,  introduced  over  the  painful  -part,  and  pushed  with 
a  slight  rotatory  movement  down  to  the  hilt,  or  imtil 
bone  or  other  obstruction  is  encountered.  It  is  usual, 
in  cases  of  sciatica,  to  leave  the  needles  in  for  two  or 
thi-ee  hours,  and  then  to  withdraw  them.  No  dressing 
is  required  after  this  operation. 
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Hypodermic  Injection  of  Sedatives. —  This  is  a 
valuable  and  speedy  method  of  producing  a  local 
sedative  action,  which  we  owe  to  Dr  Alexander  Wood, 
of  this  city.     It  is  used  in  ti-eating  neuralgic  and 
some  other  painful  affections,  with  the  most  satisfactory 
results.    From  twenty  to  thirty  minims  of  the  ordi- 
nary solution  of  muriate  of  morphia  may  be  injected, 
but  Dr  Wood  informs  me  that  he  now  generally 
uses  for  this  purpose  a  solution  of  the  muriate  of  mor- 
phia of  four  times  the  common  strength, 
and  injects  only  eight  or  ten  minims. 
The  instrument  which  Dr  Wood  em- 
ploys  is    illustrated   at    figs.    26,  27, 
and  consists  of  a  small  glass  syringe,  fig. 
26,  which  is  graduated  so  as  to  show 
the  amount  of  fluid  injected,  and  one  or 
two  fine  hollow  needles,  fig.  27.  The 
needles  are  also  provided  with  a  stillette 
for  the  purpose  of  keejjing  them  clear. 
In  performing  the  operation,  the  needle 
should  be  introduced  i]ito  the  subcutane- 
ous tissue  over  tlie  painful  part,  and  the 
Hg.  26.  Fig.  27.  syringe  having  been  previously  adjusted 
to  it,  the  proper  amount  of  the  sedative 
;is  readily  injected.    Before  inserting  the  needle,  care 
'  sliould  be  taken  by  gently  depressing  the  piston  to 
rxpel  all  air  from  the  tube.    The  practice  originally 
1  introduced  for  its  local  efiect  has  since,  as  originally 
1  suggested  by  Dr  Wood,  been  extended,  and  various 
;  medicines  intended  to  afiect  the  system  generally  are 
■now  introduced  through  the  medium  of  the  cellular 
tissue. 

Caustics. — Caustics  vary  in  then-  action  according 
to  their  nature,  and  according  to  the  manner  in  wliich 
they  are  applied.  Caustics  are  employed  to  produce 
counter-iiTitation,  to  stimulate  wounds  or  sores,  and  to 
■■  destroy  unhealthy  surfaces  and  morbid  gi-owths.  The 
milder  forms  of  caustic  commonly  used  are  the  nitrate 
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of  silver,  popularly  called  caustic  and  sulphate  of 
copper  (blue  stone).  For  the  sake  of  convenience,  these 
substances  are  best  fastened  into  a  quill  or  holder. 
These  two  caustics  are  generally  employed  to  stimulate 
sores  and  to  destroy  warts  or  other  superficial  growths 
in  connection  with  the  skin  or  mucous  membrane,  and 
should  be  gently  or  firmly  rubbed  on  the  part  accord- 
ing to  the  eflFect  desired.  If  there  is  no  moisture  on 
the  surface  to  which  they  are  applied,  this  surface 
should  first  be  slightly  damped  with  water.  Nitrate 
of  silver  is  often  usefully  employed  in  sujoerficial  in- 
flammations or  irritations  of  the  skin  as  a  gentle 
counter-ii-ritant.  When  it  is  applied  lightly,  it  only 
blackens  the  skin,  and  leads  to  its  subsequent  desqua 
mation.  The  blue  stone  is  a  very  efficient  application 
to  sores,  and  also  to  venereal  and  other  warts. 

The  stronger  caustics  in  general  use  are  potassa  fusa, 
potassa  cum  calce,  chloride  of  zinc,  and  nitric  and 
sulphuric  acids.  Tlie  potassa  fusa  or  jjotassa  cum  calce 
is  used  to  make  issues,  and  also  sometimes  to  de- 
stroy superficial  ulcerations  of  an  unhealthy  character. 
These  caustics  are  employed  in  the  form  of  rounded 
sticks,  which  should  be  rubbed  freely  on  or  into 
the  part,  the  svirrounding  textures  being  protected. 
Chloride  of  zinc  may  also  be  used  in  the  soHd  stick, 
but  a  very  convenient  method  of  apjjlying  it,  so  as  to 
destroy  superficial  sores  or  growths,  is  in  the  form  of  a 
paste  made  with  flour.  This  paste  is  made  by  rubbing 
flour  and  chloride  of  zinc  together  in  a  mortar  until  the 
mass  has  the  consistence  of  thick  glue  or  bird-lime. 
The  paste  having  been  spread  on  a  piece  of  lint  rather 
larger  than  the  sore  or  growth,  should  be  placed  on  the 
part  to  be  acted  upon,  the  surrounding  tissues  being 
protected  by  a  fold  or  two  of  lint.  The  best  way  to  pro- 
tect the  surrounding  parts  is  to  take  a  circular  piece  of 
doubled  lint,  and,  having  cut  a  hole  in  its  centre  large 
enough  to  receive  the  sore  or  growth,  adjust  it  so  that 
there  will  be  a  circle  of  lint  all  round  the  diseased 
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surface,  but  not  encroaching  upon  it.  The  paste 
usually  requires  to  remain  in  contact  with  the  surface 
for  six  or  eight  hom-s,  after  which  time  it  ought  to  be 
removed,  the  parts  washed,  and  a  poultice  or  water- 
dressing  applied  until  the  slough  separates.  It  is  a 
good  plan  to  administer  an  opiate  to  the  patient  be- 
fore applying  tliis  or  other  caustic,  which  takes  some 
time  to  produce  its  effect. 

Nitric  acid  is  the  caustic  employed  to  destroy  warts, 

1  nsevi,  and  other  vascxilar  tumours.    It  is  also  much 

I  used  in  cases  of  sloughing,  phagedoena,  or  hospital 
gangrene,  to  stay  the  progress  of  the  disease.  When 
this  acid  is  used  to  destroy  warts,  nasvi,  or  other 
growths,  it  is  only  necessary  to  apply  it  to  their  sur- 
face by  means  of  a  glass  rod  or  piece  of  wood,  taking 
cai-e  to  prevent  the  acid  injuring  the  surrounding  parts. 
In  applying  nitric  acid  to  sloughing  or  ulcerating  sores, 
it  should  be  used  very  freely.  Tlie  sui-face  of  the  sore 
ought  first  to  be  well  dried,  and  then  the  acid  applied 
to  its  whole  extent  and  margins.  A  poultice  should 
be  afterwards  placed  over  the  affected  surface,  and  re- 
moved every  few  houre  until  the  sloughs  separate. 

I  If  one  application  does  not  check  the  disease,  the  acid 
should  again  be  used  in  the  same  way. 

Sulphuric  acid  is  one  of  the  most  powerful  caustics, 

I  and  is  employed  to  destroy  morbid  growths,  especially 
those  of  a  malignant  character.    Tumoiu's  of  large  size 

I  may  be  completely  killed  by  tliis  caustic.  The  most 
convenient  method  of  using  this  cavistic  is  that  proposed 
by  Mr  Syme  ;  and  having  had  considerable  experience 
in  this  method,  I  can  testify  to  its  excellent  results. 
Before  applying  this  acid,  it  is  very  necessary  to  pro- 
tect the  surrounding  parts  from  its  action  ;  and  the 

I  best  way  to  do  this  is  to  take  a  solution  of  gutta- 
percha in  chloroform,  and  apply  it  in  the  form  of  a 

;  paste  to  the  skin  surrounding  the  tiimour,  taking 
care  that  it  does  not  encroach  upon  the  tumour  itself. 
The  paste  should  be  spread  in  this  way  to  the  depth 
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of  about  a  quarter  of  an  inch.  A  piece  of  sheet 
gutta-percha  is  then  to  be  taken  and  made  into  a 
rounded  tube,  about  two  and  a  half  inches  in  lengtli, 
and  sufficiently  wide  to  receive  the  tumour.  Orn' 
end  of  this  tube  having  been  heated  by  means  of  a 
hot  iron  or  hot  water,  should  then  be  pressed  down 
upon  the  circle  of  gutta-percha  paste  already  applied 
to  the  skin,  and  held  there  until  it  adheres  finuly. 
The  surrounding  parts  are  now  thoroughly  protected, 
and  there  is  also  a  receptacle  (in 
which  the  tumour  lies)  for  contain- 
ing the  acid.  Fig.  28  illustrates  the 
application  of  the  tube.  Some  strong 
sulphiiric  acid  having  been  made 
into  a  thin  paste  by  mixing  it  with 
sawdust  or  lamp-black,  is  then  to  be 
introduced  into  the  tube  so  as  to  fill 
two-thirds  of  it.  When  the  acid  has  been  introduced, 
it  is  a  good  plan  to  take  a  circular  piece  of  gutta- 
percha, and  fit  it  to  the  end  of  the  tube  like  a  lid. 
This  prevents  any  of  the  acid  running  out  and  staining 
the  clothes  or  bed-linen.  The  acid  should  be  allowed 
to  remain  in  contact  with  the  skin  for  eight  or  ten 
hours,  and  at  the  end  of  this  time  the  whole  appa- 
ratus must  be  removed,  all  the  acid  carefully  washed 
off,  and  a  large  poultice  applied.  After  the  ajiplication 
of  the  caustic,  the  tumour  will  be  found  in  the  condi- 
tion of  a  large  slough,  which  becomes  slowly  separated 
from  the  surrounding  parts,  leaving  a  granulating  sore 
of  some  depth,  that  must  be  treated  in  the  usual  way. 


SUTURES. 

There  are  four  kinds  of  sutures  used  in  surgical 
practice.  These  are  the  interrujjted,  twisted,  quilled, 
and  continuous.  The  two  first  are  most  frequently 
employed  by  the  surgeon,  the  latter  two  being  only 
applied  in  certain  special  cases.     Before  applying 
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sutures  to  a  wound,  it  should  always  be  seen  that^  its 
edo-es  are  properly  in  contact,  and  at  the  same  time 
the  best  situation  for  introducing  them  may  be  deter- 
mined. In  introducing  sutures,  care  must  be  taken 
to  avoid  injuring  important  vessels  or  nerves. 

Interrupted  Suture. — This  is  the  suture  which  is 
in  most  common  use.    It  may  be  made  either  of  wire 
or  sUk,  but  within  the  last  few  years  the  former 
has  come  into  almost  general  use,  the  latter  being 
only  employed  in  certain  regions  where  the  ends  of  the 
wii-e  would  be  inconvenient.    The  best  wire  for  the 
purpose  is  silver  wu-e.    A  special  needle,  illustrated 
in  plate  1,  is  required  for  its  introduction.    In  thread- 
j  ing  this  needle,  the  wire  should  be  made  to  lie  well  in 
j  the  grooves,  so  that  there  may  be  no  catch  when  the 
I  suture  is  introduced.     The   needle,  when  properly 
I  threaded,  is  to  be  introduced  through  the  sldn  about  a 
1  quarter  of  an  inch  from  one  margin  of  the  wound,  and 
passed  through  the  wound  and  opposite  margin,  so 
that  it  will  come  out  at  a  point  corresponding  to  its 
place  of  entrance  on  the  other  side  of  the  wound. 
The  wire  is  then  to  be  drawn  tkrough,  a  single  knot 
I  tied,  its  ends  twisted  once  or  twice  round  one  another, 
and  the  wire  nipped  across  with  a  pair  of  scissors 
close  to  the  twist.    In  situations  where  a  knot  cannot 
be  conveniently  tied,  it  will  be  sufficient  to  twist  the 
wire  without  tying  it.    The  cut  ends  of  the 
suture  sliould  not  be  left  long,  as  they  are  apt 
to  catch  against  dressings  or  other  structures. 
In  this  way  the  requisite  number  of  stitches 
should  be  introduced,  as  illustrated  in  fig.  29. 
Before  tying  the  knot   in  this  and  other 
sutures,  it  should  be  seen  that  there  is  no 
turning  in  of  the  skin  at  the  edges  of  the 
wound.    The  gi-eat  advantage  of  wire  sutures 
is  that  they  may  be  allowed  to  remain  in  the 
tissues   for   any  length  of  time,  provided 
tliere  is  no  great  tension  upon  the  edges  of  the  wound. 


58 


SURGICAL  APPLIANCES  AND 


In  removing  wire  sutures,  one  point  of  a  pair  ol 
scissors  should  be  carefully  inserted  close  to  tli.- 
skin,  beneath  the  loop  of  the  wire,  and  the  wiiv 
cut  across.  The  upper  end  of  the  divided  loop  should 
then  be  laid  hold  of  with  the  fingers,  or  with  a  paii-  oi 
forceps,  and  the  suture  carefully  drawn  out  in  the 
direction  corresponding  to  the  curve  which  it  ha> 
assumed. 

The  interrupted  suture,  when  made  of  silk,  i~ 
to  be  introduced  in  the  .same  mannci 
as  the  wire,  by  means  of  such  a  cun^ed 
needle  as  is  illusti-ated  in  plate  1. 
The  silk,  after  its  introduction,  must  be 
tied  twice,  as  shown  in  fig.  30.  In  oyte- 
rations  on  the  eye,  where  fine  stitche- 
require  to  be  used,  black  silk  is  sometime- 
employed,  as  it  is  more  easily  seen  than 
white.  Silk  sutures,  as  a  rule,  require  tn 
be  removed  about  the  third  or  fourth  day 
after  their  introduction,  for  they  soon 
j,.^  ulcerate  through  the  tissues,  if  not  taken 

'  out  at  this  time. 
Twisted  Sutures. — This  is  the  kind  of  suture  whiclj 
is  used  to  bring  the  edges  of  a  wound  accurately  and 
closely  in  contact,  as  in  opei'ations  or  wounds  in  con- 
nection with  the  or  other  part  of  the  face.  The 
wire  sutui'es  have  somewhat  superseded  the  twisted 
sutux-e,  for  in  most  cases  of  harelip  it  will  be  found 
that  an  excellent  resvilt  can  be  obtained  when  the 
silver  wire  sutures  alone  are  employed.  For  the  intro- 
duction of  the  twisted  suture  one  or  more  straight 
needles  or  pins,  some  silk  or  thread,  and  a  paii*  of 
strong  scissors  or  wire  cuttera,  are  requii'ed.  If  proper 
suture  needles  cannot  be  obtained,  common  sti-aight 
sewing  needles,  with  a  drop  of  sealing  wax  on  their 
head,  answer  very  well. 

The  needle  or  pin  should  be  introduced  from  a 
quarter  to  half-an-iiach  from  one  margin  of  the  wound, 
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and  passed  down  so  as  to  translix  the  wound  and  come 
out  through  the  opposite  margin,  at  a  point  corres- 
ponding to  that  of  its  entrance.  As  many  needles  or 
pins  as  may  be  required  to  bring  the  edges  of  the 
,  wound  together  should  be  introduced,  and  then  some 
i  silk  or  thread  twisted  round  them  in  a  figure-of-eight 

form,  as  shown  in  fig.  31,  and 
1  secured  by  a  knot.  The  lowest 
I  suture  in  the  illustration  shows  the 
application  of  a  fine  pin,  a  proceed- 
1  ing  which  is  often  A-ery  useful  in 
I  bringing  the  superficial  part  of  the 
'  edges  of  a  wound  together.  In  employing  this  suture, 
,  it  is  usually  only  necessary  to  twist  one  turn  of 
:  the  silk  round  the  pin.  The  ends  of  the  needles 
I  or  pins  ought  then  to  be  snipped  off",  about  a  quarter 
I  of  an  inch  being  left  on  each  side  beyond  the  twisted 
thread. 

The  needles  or  pins  usually  require  to  be  taken  out  on 
the  third,  fourth,  or  fifth  day,  for,  if  allowed  to  i-emain 
longer,  their  pressure  is  apt  to  cause  ulceration.  When 
removing  the  needles  or  pins,  their  head  should  be  laid 

:  hold  of  and  carefully  drawn  out,  the  silk  or  thread  not 
being  interfered  with.  If  the  needle  does  not  come 
away  easily,  a  little  careful  rotatory  movement  of  it 

1  will  generally  loosen  it.    In  deep  wounds  it  is  some- 

i  times  advisable  to  introduce  the  needles  to  a  consider- 
able depth,  so  as  to  bring  the  deeper  parts  of  the  wound 

I  together,  and  in  such  cases  a  few  small  pins,  or  wire 

I  sutures,  may  advantageously  be  iised  to  draw  together 

I  its  superficial  portions. 

Quilled  Suture. — This  kind  of  suture  is  usually  em- 
ployed to  bring  the  edges  of  a  lacerated  female  peri- 
nseum  together.  For  the  application  of  this  suture, 
a  strong  curved  needle  fixed  on  a  handle,  some  silk  or 

i  thread,  and  two  pieces  of  gum-elastic  catheter,  or 
other  similar  body,  as  long  as  the  wound,  are  neces- 

j  sary.    The  needle  being  threaded,  should  be  introduced 
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about  half  an  inch  or  an  inch  from  one  edge  of  the 
wound,  passed  deeply  through  the  wound,  and  brought 
out  at  a  corresponding  point  on  its  other  side.  The 
needle  is  then  to  be  withdrawn,  leaving  the  loop  of 
thread  behind;  in  this  loop  one  of  the  pieces  of  gum- 
elastic  catheter  should  be  placed  and  ad- 
justed so  that  it  will  lie  parallel  with  the 
wound,  and  then  the  ends  of  the  thread 
are  to  be  drawn  tight,  and  tied  round  the 
second  piece  of  catheter,  which  should  be 
adjusted  to  the  opposite  side  of  the  wound. 
Two,  three,  or  four  loops  must  be  passed 
in  this  way  until  the  two  pieces  of  catheter 
are  firmly  secured,  as  represented  in  fig.  32. 
When  withdrawing  this  suture,  the  loops  of  thread 
should  be  cut,  and  then  the  whole  can  be  readily  di-awn 
out. 

Continuous  Suture. — This  suture  is  piincipally  used 
to  bring  together  the  edges  of  wounds  in  the  intestines 
and  eyelids.  It  is  best  introduced  by  means  of  a  small 
curved  needle,  threaded  with  fine  silk  or  thread.  The 
thread  having  been  knotted  at  one  end,  the  needle  and 
thread  are  to  be  carried  through  and  through  both 
edges  of  the  wound,  along  its  whole  extent,  the  last 
stitch  being  secured  by  making  a  knot  round  the  pre- 
vious one.  In  removing  this  suture,  the  dilFerent 
stitches  should  be  cut  across,  and  the  thread  di-awn 
out.  When  this  sutiu'e  is  applied  to  the  intestines,  it 
is  usual  to  leave  the  thi-ead  to  work  its  way  into  the 
canal  of  the  gut. 


LIGATURES. 

Ligatures  are  best  made  of  strong  and  weU-twisted 
silk,  slightly  waxed.  They  are  sometimes  applied 
round  a  portion  of  an  entLre  artery,  to  diminish  the 
flow  of  blood  in  the  parts  below;  but,  much  more  fre- 
quently, they  require  to  be  tied  round  a  divided  or 
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wounded  vessel.  Ligatures  are  also  used  to  produce 
the  strangulation  and  death  of  tumours  of  a  vascular 
nature. 

When  an  uninjured  portion  of  an  artery  is  ligatiu-ed, 

it  is  first  necessary  to  expose  the  sheath  of  the  vessel 
I  at  some  convenient  part,  by  careful  dissection  ;  and 

then,  having  opened  the  sheath,  to  separate  the  vessel 

from  it,  but  only  to  a  sufficient  extent  to  allow  the 
I  aneurism  needle  and  silk  to  be  carried  round  the  artery. 
'  The  ligature,  having  been  passed  round  the  vessel,  is 
i  to  be  tightly  tied  with  a  double  knot,  and  its  ends 
i  brought  out  through  the  wound.  If  such  a  ligature  be 
I  carefully  applied,  and  the  artery  be  healthy,  the  result, 

in  most  cases,  is  very  satisfactory. 

A  ligature  may,  in  some  instances,  be  applied  round  a 

wounded  artery,  by  means  of  the  aneurism  needle,  pro- 
i  vided  the  vessel  be  not  entirely  divided ;  the  needle 
1  and  silk  being  first  passed  above  the  wound,  and  then 

below  it,  so  that  a  ligature  may  be  tied  round  the 

artery  on  each  side  of  the  wound. 

When  an  artery  is  divided  or  wounded  in  surgical 


Fig.  33. 


operations  or  in  injuries,  its  extremity  or  extremities 
require  to  be  seized  with  a  pair  of  artery  or  other  for- 
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ceps,  and  a  ligature  applied  round  them.  House- 
surgeons,  dressers,  and  students  are  often  called  upon 
to  ligature  arteries  in  tliis  way,  and,  therefore,  it  is 
of  consequence  that  they  should  be  able  to  do  so  with 
dexterity.  In  laying  hold  of  an  artery  for  this  pur- 
pose, it  should  be  seized  alone,  and  isolated  frorn  sur- 
rounding textures  before  the  ligature  is  applied.  This, 
however,  is  not  always  possible,  and  is  not  of  much 
consequence  in  the  case  of  small  arteries.  The  liga- 
ture is  tied  round  the  extremity  of  the  vessel  by  means 
of  the  ordinary  reef-knot,  illustrated  at  fig.  33.  This 
knot  may  be  tied  in  several  ways  ;  but  the  house- 
surgeon  or  dresser  should  endeavour,  by  practice,  to  do 
it  in  a  neat  and  dexterous  manner. 

The  best  method  of  tying  an  artery  is  to  lay  hold  of 


Fig.  34. 

the  ligature,  and  carry  it  behind  the  forceps  and  artery, 
as  shown  at  fig.  34.    The  left  hand,  still  holding  one 
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■  end  of  the  ligature,  is  then  to  be  carried  behind,  ovex-, 
and  across  the  right  hand,  which  holds  the  otlier  end, 
so  as  to  bring  tlie  left  thread  across  the  right  one, 
and  place  it  in  the  space  between  the  middle  and 
ring  fingers,  where  it  should  be  held  by  these  two 
fingers. 

The  left  hand,  being  now  at  liberty,  .should  seize  the 
extremity  of  the  ligature,  which  is  held  between  the 
finger  and  thumb  of  the  right  hand,  and  draw  it  away 

.  from  this  hand,  the  middle  and  ring  fingers  of  the  right 
hand  being  at  the  same  time  drawn  in  an  opposite 

iilirection,  along  with  the  tlu-ead  held  between  them. 

I  It  will  now  be  found  that  one  knot  is  formed,  and, 

jin  order  to  apply  this  knot  accurately  to  the  artery, 
the  points  of  the  forefingers  should  be  passed  down 

j  along  each  thread  close  to  the  knot,  as  shown  in  fig. 

j35,  while  it  is  being  tightened.    In  doing  this,  care 


must  be  taken  to  tighten  the  knot  on  the  vessel,  and 
not  on  the  points  of  tlie  forceps.  A  second  knot  should 
be  tied  in  the  same  way,  except  that  the  right  hand, 
with  the  thread  which  it  holds,  should  be  crossed  over 
the  left  one,  and  then  the  other  steps  of  the  proceed- 
ling  performed  as  in  tying  the  first  ligature.  Both 
'knots  may  be  tied  without  changing  the  hands,  but 
^then  a  "granny"  knot  is  the  result.     This  latter 
(method,  although  it  does  not  form  a  true  reef-knot, 


Fig.  35. 
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appears  to  be  sufficiently  secure,  as  it  is  constant!  \- 
used  in  practice  with  a  good  result.  The  first  km  it 
should  always  be  tied  carefully  and  firmly  on  tin 
artery,  so  as  to  insure  its  proper  action  on  the  coats 
of  the  vessel.  Both  ends  of  the  ligature  should  ]»■ 
left,  and  brought  out  at  the  external  wound.  If  ;i 
wound  be  stitched  after  the  application  of  ligatur*  - 
to  arteries  in  it,  care  must  be  taken  to  bring  the 
ends  of  all  the  ligatures  out  externally.  Wounded 
veins  may  be  tied  in  the  same  way  as  arteries,  wh(-ii 
the  bleeding  from  them  cannot  be  stayed  by  pressun 
or  position. 

Application  of  Ligatures  to  Tumours.  —  If  the 

neck  of  a  tumour  be  very  narrow  it  will  usually  be 
sufficient  to  tie  the  ligature  round  its  pedicle,  but 
when  the  tumour  has  a  broader  attachment  it  is  neces- 
sary to  transfix  its  base  in  order  to  .strangulate  it  in 
two  or  more  portions.  Sometimes  a  tumour  may  be 
strangulated  by  passing  one  or  more  needles  through 
its  base,  and  then  tying  the  ligature  round  below  these. 
The  simplest  method  of  strangulating  internal  haemorr- 
hoids or  vascular  tumours,  is  to  transfix  their  base 
with  a  curved  needle  threaded  with  strong  silk.  By 
this  means  a  loop  of  silk  is  di-awn  through,  as  shown 
in  fig.  36,  and  the  needle  having  been  cut  ofi"  from  it. 
the  threads  A  and  A  are  to  be  tied  together  so  as  t( 


Fig.  36. 

strangulate  one-half  of  the  tumour,  and  then  the 
threads  b  and  B  so  as  to  strangulate  the  other  half. 
The  threads  should  always  be  tied  firmly  by  means  of 
two  or  more  knots.  A  ligatvire  may  also  be  intro- 
duced subcutaneously  round  the  base  of  a  tumour,  and 
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tied  so  as  to  strangulate  the  tumour  without  destroy- 
ing the  skin. 

Ligatures  may  also  be  applied  so  as  to  strangulate 
tumom-s  in  four  or  more  portions,  but  an  account  ol' 
these  will  be  found  in  works  on  jDractical  surgery.  I 
would  only  refer  to  a  method  which  may  be  emjjloyetl 
when  the  tumour  is  of  an  elongated  shape.  This  plan 
is  illustrated  in  fig.  37,  tmd  consists  in  running  a 
needle,  armed  with  strong  silk  or  thi-ead,  through  and 
through  the  tumoui',  along  its  whole  length,  so  as  to 
leave  a  number  of  loops.  These  loops  must  be  cut, 
and  two  ends  of  the  thread  tied  together,  so  as  to 

(strangulate  a  portion  of  the  length  of  the  tumour. 

\  When  all  the  threads  are  tied  in  the  right  way,  tin; 


whole  tumour  will  be  strangulated.  The  threads  a 
and  A,  c  and  c,  B  and  B,  d  and  d,  e  and  e,  f  and  F,  (; 
and  G,  H  and  H,  being  tied  together,  the  proper  result 
will  be  obtained. 

Acu-pressure. — This  is  a  method  of  restraining 
haemorrhage,  which  has  lately  been  proposed  by  Pi-o 
fessor  Sir  J.  Y.  Simpson,  and  consists  in  the  introdiic 
tion  of  needles  to  exercise  pressure  upon  the  vessels. 
Dr  Simpson  has  suggested  several  ways  of  applying  the 
needles  for  this  purpose,  a  full  account  of  wliich  wili 
be  found  in  his  book  on  "  Acu-pressure."  There  can  be 
no  doubt  that  needles  may  be  applied  so  as  to  compres:; 

F 


66 


SURGICAL  APPLIANCES  AND 


ai-teries  or  veins;  but,  as  far  as  experience  yet  goes, 
acu-pressure  has  not  been  found  to  possess  any  advan- 
tages over  the  ligature  in  general  surgical  practice. 
In  cases  where  the  ends  of  an  artery  have  retracted, 
and  cannot  be  secured  by  a  ligature,  a  needle  may  be 
usefully  introdiiced,  so  as  to  compress  the  artery  and 
stay  the  bleeding  ;  but,  except  in  certain  special  cases 
of  this  kind,  the  use  of  the  ligature  is,  in  my  opinion, 
more  convenient  and  secure  in  the  treatment  of  surgical 
hsemorrhage. 
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CHAPTER  IV. 

INJURIES  AND  THEIR  TREATMENT. 

The  house-surgeon,  dresser,  or  surgical  student  may 
be  called  upon  at  any  moment  to  treat  a  patient  suf- 
fering from  injury,  tlie  result  either  of  accident  or 
design.  The  injury  may  be  severe  or  only  trifling, 
but  whichever  it  be,  it  is  of  great  consequence  that  he 
should  be  able  at  once  to  recognise  its  nature  and  use 
the  proper  means  of  treatment.  It  is  of  more  im- 
portance that  he  should  be  able  to  do  this,  for,  as  a 
rule,  when  a  person  suddenly  sustains  an  injury,  the 
people  near  him  have  little  idea  what  to  do,  or  are 
so  excited  by  the  occurrence  that  their  interference 
is  worse  than  useless.  When  a  house-surgeon  or 
dresser  is  sent  for  to  visit  a  patient  suffering  from  in- 
jury, he  should  lose  no  time  in  seeing  the  case,  for 
he  may  be  able  to  save  the  patient's  life,  or  em- 
ploy some  treatment  which  will  very  much  lessen  tlie 
results  of  the  accident.  If  the  patient  is  at  some  dis- 
tance from  an  hospital,  it  will  be  right  for  him  to  take 
any  instruments  or  appliances  which  are  likely  to  be 
required  for  the  treatment  of  the  injury,  and  for  this 
reason  the  messenger  should  be  briefly  questioned  as 
to  the  nature  of  the  accident.  In  many  instances  it 
will  be  found  very  diflicult  to  get  an  intelligble  ac- 
count of  the  case.  The  majority  of  severe  injuries  are 
best  treated  in  hospitals  or  infirmaries,  where  there  is 
every  appliance  which  may  be  required;  so  that  if  tlie 
patient  is  not  already  in  an  hospital,  he  ought  to  be 
conveyed  to  one  as  soon  as  possible,  and  in  a  maimer 
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which  will  be  least  likely  to  aggravate  his  injury.  In 
cases  of  fracture,  if  the  surgeon  lias  not  pi'oper  splints 
witli  him,  a  piece  of  pasteboard,  wood,  or  other  simple 
appliance  may  be  adjusted  to  the  limb,  so  as  to  prevent 
the  fragments  of  bone  injuring  the  surrounding  soft 
textures.  If  there  should  be  a  wound,  and  bleeding 
taking  place  from  it,  the  haemorrhage  should  be  at  once 
stayed  by  pressure,  or  by  the  application  of  ligatures  to 
any  wounded  vessels.  In  cases  where  a  severe  com- 
pound fracture  or  wound  necessitates  amputation,  it 
will  be  much  better  for  the  surgeon  to  operate  on  the 
spot,  especially  if  it  be  several  miles  from  an  hospital, 
for  the  shock  and  loss  of  blood  occasioned  by  the  ac- 
cident, and  by  bringing  the  patient  such  a  distance, 
often  renders  an  opemtion  in  such  cases  most  unsatis- 
factory. I  am  quite  sure  many  of  the  cases  of  severe 
railway  and  other  injuries,  which  require  amputation 
of  a  limb  or  limbs,  would  have  a  much  better  chance 
of  recovery  if  the  operation  was  performed  as  soon  as 
possible  after  the  accident,  and  before  the  patient  has 
been  subjected  to  the  fatigue  and  exhaustion  depen- 
dant upon  his  being  carried  for  some  distance  to  an 
hospital. 

When  a  case  of  injury  is  brought  to  an  hospital,  the 
house-surgeon  or  dresser  in  charge  should  at  once  care- 
fully examine  the  patient;  and  if  it  is  a  case  which  is 
likely  to  be  the  subject  of  judicial  investigation,  it  will 
be  right  to  take  a  note  of  the  hour  and  day  of  admis- 
sion, and  of  the  nature  of  the  injmy  or  injuries,  for  he 
may  very  likely  be  called  upon  to  give  evidence  in  court 
in  regard  to  these  questions.  If,  after  a  careful  exami- 
nation, the  case  be  found  to  require  a  capital  operation, 
or  some  more  experienced  advice,  the  acting-surgeon  or 
assistant-surgeon  should  be  sent  for,  and  tlie  necessary 
instruments  prepared;  but  if  the  case  be  of  a  simplf 
nature,  the  house-surgeon  or  dresser  ought  himself  to 
adopt  the  proper  treatment  for  it. 

The  house-surgeon  or  dresser  is  frequently  called 
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upon  to  treat  injuries  of  the  head.    These  injuries  are 
often  difficult  to  diagnose,  owing  to  the  fact  that  they 
may  be  complicated  with  the  effects  of  alcohol,  opium, 
or  other  drugs,  or  may  be  simulated  by  certain  diseases 
of  the  brain,  such  as  apoplexy.    Let  me,  therefore, 
just  say  a  word  or  two  generally  in  regard  to  these 
cases.    When  a  patient  is  brought  to  hospital  in  an 
insensible  state,  the  house-surgeon  or  dresser  should 
,  endeavour  to  get  from  the  persons  who  conveyed  him 
i  some  account  of  the  case.    If  the  history  is  clear,  the 
I  diagnosis  may  not  be  so  difficult;  but  in  many  in- 
stances there  is  little  reliable  information  to  be  ob- 
I  tained.    The  patient's  head  should  then  be  carefully 
examined,  and  if  there  is  any  wound  discovered,  the 
finger  ought  to  be  inserted  into  it,  in  order  to  deter- 
mine whether  or  not  the  bones  of  the  skull  are  injured. 
His  or  her  bi-eath  should  also  be  smelt,  in  order  to  find 
out  if  it  has  an  alcoholic  or  other  odour.   Tf,  on  care- 
ful examination,  no  injury  of  the  head  or  bleeding 
from  the  ears,  sufficient  to  explain  the  symptoms,  is 
discovered,  the  patient  should  be  treated  according  to 
his  condition.    When  his  pulse  is  strong  but  irregular, 
!  and  his  breathing  laboured,  and  especially  if  his  breath 
i  have  an  alcoholic  or  opium  odoiu-,  the  stomach-pump 
]  should  be  at  once  introduced,  and  the  contents  of  tlie 
i  stomach  removed.    If  this  has  no  effect  in  relieving 
I  the  msensibility,  the  head  should  be  shaved,  an  enema 
j  administered,  and  counter-irritation  applied  to  the 
I  lower  extremities.    When,  however,  the  patient  has 
i  a  weak,  feeble  pulse,  and  is  in  a  collapsed  state,  small 
quantities  of  stimulants  should  be  carefully  given,  and 
if  the  collapse  continues,  galvanism  cautiously  em- 
ployed to  the  surface  of  the  body.    Exceptional  cases 
may  occasionally  be  met  with  which  requii-e  special 
treatment,  but  I  think  the  rules  in  regard  to  the  treat- 
ment of  tliis  class  of  cases  which  I  have  just  mentioned 
will  be  found  the  safest  and  best  in  practice. 

In  injmies  of  the  back,  abdomen,  pelvis,  or  peri- 
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Jiseum,  it  is  a  useful  rule  always  to  pass  a  catheter  into 
the  bladder,  in  order  to  ascertain  if  the  urethra  or 
bladder  has  been  injured,  or  if  there  is  any  retention  of 
urine. 

Bruises. — These  injuries  are  of  frequent  occurrence, 

and  vary  much  in  their  severity  according  to  the  cause 
of  theii-  production.  The  usual  effect  of  a  bruise  is 
more  or  less  extravasation  of  blood  into  the  surround- 
ing tissues,  giving  rise  to  discoloration  (ecchymosis). 
The  amount  of  ecchymosis  varies  in  different  bniises. 
It  is  especially  marked  in  regions  where  the  areolar 
tissue  is  loose,  as  in  the  eyelids,  scrotum,  and  labise. 
In  biniises  of  the  scrotum,  which  are  severe,  the  parts 
may  be  almost  black  in  colour.  When  deeper  textures 
are  bruised,  the  discoloration  may  not  be  veiy  marked 
at  first,  hut  only  become  apparent  a  few  days  after  the 
injury.  After  a  bruise  has  been  inflicted,  the  extra- 
vasated  blood  imdergoes  a  change,  so  that  in  a  few 
days  the  discoloration  becomes  of  a  yellow,  brown,  or 
greenish  hue.  In  examining  police  cases  in  which  the 
patients  have  sustained  bruises,  it  is  of  consequence  to 
determine  whether  the  injury  is  recent  or  of  old  stand- 
ing. The  blood  extravasated  as  a  result  of  a  bruise 
usually  becomes  gradually  absorbed,  but  in  some  cases 
it  remains  fluid,  and  gives  rise  to  a  fluctuating  tumour. 
This  fluid  blood  may  also  become  absorbed,  or  it  may 
become  surrounded  by  a  sort  of  cyst  or  wall.  Sup- 
puration occasionally  occurs  in  these  collections  of 
fluid.  Bruises  of  the  scalp  may  give  rise  to  a  tumour, 
the  centre  of  which  is  soft,  and  the  circumference 
firmer  in  consistence.  Consequently,  when  the  point 
of  a  finger  is  placed  on  the  centre  of  such  a  tumour,  it 
sinks  into  it,  and  feels  somewhat  as  if  the  bone  itself 
was  depressed.  By  pressing  firmly  on  the  margin  of 
the  tumoui',"  it  will  be  found  that  the  bone  is  in  its  pro- 
per position.  Suppuration,  and  even  mortification, 
may  follow  a  bruise ;  but  care  must  be  taken  not  to 
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mistake  the  fluctviatiou  of  fluid  blood  for  that  of  ims. 
The  absence  of  all  inflammatory  symptoms  in  tlie 
former  case  will  be  the  principal  means  of  diagnosing 
between  the  two. 

Bruises  of  muscles  are  sometimes  followed  by 
atrophy  of  their  tissue.  Bruises  of  nerves  are  apt  to 
be  followed  by  painful  symptoms,  and  to  lead  to  para- 
lysis and  changes  in  the  nutrition  of  the  parts  which 
they  supply. 

Treatment  of  Bruises. — Keep  the  part  at  rest,  and 
encourage  the  absorption  of  the  extravasated  blood.  If 
extravasation  is  still  going  on,  apply  cold  by  means 
of  ice  or  cold  water.  If  the  bruise  is  slight,  no  treat- 
ment is,  as  a  rule,  required.  A  little  tinctiu'e  of 
arnica,  either  diluted  or  pure,  may  sometimes  be 
applied  to  the  part  with  advantage,  as  it  appears  to 
hasten  the  absorption  of  the  blood.  In  more  severe 
bruises,  the  application  of  warm  fomentations  will  be 
found  most  grateful.  "When  the  blood  remains  fluid 
for  some  time,  and  does  not  become  absorbed,  a  stimu- 
lating lotion  or  a  fly-blister  should  be  applied  over  the 
pai-t.  The  muriate  of  ammonia,  spirit  and  vinegar 
lotion,  is  an  excellent  one  for  this  purpose. 

If  these  means  fail,  and  the  collection  of  fluid  be 
large,  it  is  best  to  tap  the  tvimour,  draw  oflF  the  fluid, 
and  then  apply  the  stimvilating  lotion  or  blister. 
When  suppuration  or  sloughing  follows  a  bruise,  it 
must  be  treated,  by  the  usual  means.  Bruises  of 
muscles  and  nerves  must  be  treated,  in  the  first  in- 
stance, by  rest  and  fomentation,  and  if  paralysis  oi- 
other  bad  efiects  result,  by  stimulating  applications  and 
galvanism. 

Bruises  and  Sprains  of  Joints. — Bruises  of  the 
larger  joints  may  be  followed  by  faintness  or  collapse, 
and  by  local  symptoms,  which  sometimes  simulate 
a  dislocation.  The  treatment  of  bmises  of  joints 
is  to  keep  the  affected  joint  at  rest.    If  advisable,  a 
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splint  should  be  applied  in  order  to  do  this  more 
efficiently.  In  bruises  of  the  hip-joint,  the  long  splint 
ought  to  be  a])plied. 

Sprains  of  joints  are  very  common,  especially  in  the 
ankle  and  wrist.  These  injuries  are  often  attended 
witli  sickness  and  even  fainting  at  the  time  of  their 
infliction,  and  considerable  swelling  of  the  joint  may 
follow  them.  After  a  joint  has  received  a  severe  sprain, 
it  not  iinfrequeutly  remains  stiff,  swollen,  and  painful 
for  many  weeks  or  months.  In  unhealthy  constitutions 
sprains  may  lead  sooner  or  later  to  disease  of  the  arti- 
culation. Sprains  should  be  treated  by  rest  of  the 
joint  and  the  application  of  warm  fomentations.  Warm 
water  poured  on  the  affected  joint  from  some  little 
height  is  often  very  useful  in  these  cases.  If  the  stiff- 
ness and  swelling  remain  for  some  time,  stimulating 
liniments  and  friction  must  be  employed.  Wet  ban-- 
dages  applied  round  the  joint  are  often  also  of  service 
in  treating  old  sprains. 

Contusions. — ^The  chest,  abdomen,  and  pelvis  occa- 
sionally suffer  from  contusions  wliich  may  only  affect 
their  walls,  or  may  injiu'e  the  important  viscera  con- 
tained in  them.  Contusions  of  the  walls  of  the  chest 
are  frequently  associated  with  fracture  of  the  ribs, 
and  more  rarely  with  rupture  of  the  lungs  or  heart. 

Contusions  of  the  abdomen  may  be  confined  to  the 
external  walls,  or  may  be  complicated  with  rupture  of 
the  peritoneum,  intestines,  gall  bladder,  liver,  spleen, 
or  kidneys. 

Contusions  of  the  pelvis  may  be  complicated  with 
fracture  of  the  bones  and  with  laceration,  or  rupture  of 
the  bladder,  urethra,  uterus,  or  vagina.  WTien  any  of 
the  viscera  of  the  thorax,  abdomen,  or  pelvis  are  in- 
jui'ed  in  this  way,  the  accident  has  generally  been 
caused  by  some  heavy  body  passing  over  the  cavity  in 
which  they  are  contained,  or  by  a  severe  blow,  fall,  or 
squeeze.  These  injuries  are  always  attended  by  sei'ious 
symptoms,  and  in  most  cases  prove  fatal  in  a  short 


MINOR  OPERATIVE  SURGERY. 


73 


time  ;  but  not  necessarily  so,  as  cases  have  been  occa- 
sionally met  with  in  which  recovery  has  followed  a 
laceration  or  rupture  of  the  liver  or  other  viscus.  The 
symptoms  of  these  accidents  are  more  or  less  collapse, 
and  generally  pain  in  the  region  of  the  injured  organ. 
Simple  contusions  of  the  walls  of  these  cavities  may 
give  rise  to  collapse  and  other  symptoms,  but,  as  a  mle, 
these  are  only  temporary,  and  pass  off  in  a  short  time. 
When  an  impoi-tant  viscus  is  injured,  the  collapse  and 
other  signs  usually  continue  imtil  the  patient  dies,  or 
if  he  lives  long  enough,  ai'e  followed  by  symptoms  of 
an  inflammatory  nature. 

The  treatment  of  these  severe  contusions  can  only 
be  palliative.  The  patients  should  be  confined  to  bed, 
and  any  distressing  symptoms  relieved  by  the  use  of 
local  or  general  sedatives,  and  if  there  is  much  collapse, 
small  doses  of  stimulants  may  be  given. 

Rupture  of  the  Bladder. — This  injury  is  diagnosed 
by  pain  in  the  lower  ptu't  of  the  abdomen,  urgent  de- 
sire to  make  water  (no  urine,  or  only  a  few  drops  com- 
ing away  during  these  efforts),  and  more  or  less  col- 
lapse. The  patient  may  die  very  soon,  or  may  live  for 
several  days,  and  then  sink  from  the  efiects  of  peritoni- 
tis, the  symptoms  of  which  usually  soon  follow  this 
accident.  If  a  catheter  be  introduced,  a  little  urine, 
sometimes  tinged  with  blood,  may  be  drawn  off,  but 
the  amount  is  generally  small.  Cases  are  on  record  in 
which  several  pints  of  fluid  have  been  removed  after 
this  injury,  and  this  appears  to  have  depended  upon 
the  fact  that  the  catheter  had  been  pushed  through  the 
rupture  in  the  bladder  into  the  peritoneal  cavity,  and 
had  drawn  the  fluid  from  that  situation.  Cases  of  this 
injury  are  also  occasionally  met  with  in  which  the  pa- 
tient has  been  intoxicated  at  the  time  of  the  injury, 
and  has  therefore  felt  no  symptoms  imtil  those  of  peri- 
tonitis have  shown  themselves.  The  treatment  of  this 
accident  is  to  carefully  draw  off"  the  urine,  every  three 
or  four  hours,  by  means  of  an  elastic  catheter,  and  to 
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treat  the  peritonitis  by  means  of  opiates  and  Avarm 
applications  to  tlie  abdomen. 

Rupture  of  the  Urethra. — This  accident  is  gene- 
rally produced  by  falls  or  blows  upon  the  peri- 
nseum,  by  lacerations  of  the  perinjeiim,  or  fracture  of 
the  bones  of  the  pelvis.  Such  injuries  may  tear 
the  urethra  only,  or  may  completely  sever  it.  The 
symptoms  of  this  accident  ard  difficulty  and  pain  in 
making  water,  bleeding  fi-om  the  urethra  (in  some  cases 
there  may  be  no  blood  at  fii-st,  or  the  water  may  be 
•  only  slightly  tinged  with  it),  retention  of  urine,  and 
more  or  less  swelling  of  the  perinseum,  which  at  first 
depends  upon  extravasation  of  blood  or  urine,  and  after- 
wards, if  the  case  has  not  been  actively  treated,  upon 
the  inflammation  and  its  results,  produced  by  the  infil- 
tration of  urine.  The  extravasation  of  urine  is  the 
most  serious  result  of  this  accident,  for  the  presence  of 
urine  in  the  tissues  speedily  gives  rise  to  inflammation, 
.suppuration,  and  slougliing. 

The  treatment  is  to  introduce  a  catheter  into  the 
bladder,  and  tie  it  in  for  a  few  days.  When  the 
catheter  cannot  be  introduced,  a  free  opening  should  be 
made  in  the  middle  of  the  perinseum,  quite  down  to  the 
ruptured  poi'tion  of  the  urethra.  If  extravasation  of 
urine  has  taken  place,  which  will  be  determined  by  the 
swelling  and  inflammatory  symptoms,  make  a  free  and 
deep  incision  into  the  centre  of  the  perinseum.  When 
the  urine  has  become  extravasated  into  the  tissues  of 
the  scrotum  and  abdominal  walls,  free  incisions  should 
be  made  in  these  situations  also,  and  hot  poultices 
applied  and  changed  constantly.  In  cases  where  the 
surgeon  has  found  it  necessary  to  make  a  free  opening 
into  the  perinseum,  or  where  the  accident  has  inflicted 
'  a  wound,  it  will  not  usually  be  necessary  to  keep  an 
instrument  in  the  bladder,  provided  the  urine  is 
escaping  freely  by  the  wound  or  by  the  natural  pas- 
sage. 

Contusions  of  the  Brain  and  Spinal  Cord.— Con- 
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tusions  received  on  the  head  or  other  jDarts  of  the  body, 
may  give  rise  not  only  to  bruises  of  the  soft  pai-ts  and 
fracture  of  the  cranial  or  vertebral  bones,  but  also  to 
injuries  of  the  brain  or  spinal  cord.  Such  accidents 
are  generally  followed  by  partial  or  complete  inter- 
ference with  nervous  function.  I  have,  at  the  begin- 
ning of  this  chapter,  referred  to  the  difficulty  not  unfre- 
quently  experienced  in  diagnosing  injuries  of  the  head, 
and  will  therefore  here  only  describe  the  symptoms 
and  treatment  of  some  of  these  injuiies  as  they  are 
met  with  in  uncomplicated  cases. 

Concussion  of  the  Brain. — This  condition  may  be  the 
result  of  injury  applied  directly  or  indirectly  to  the  head, 
and  varies  in.  intensity  in  different  cases.  The  symptoms 
of  this  accident  are  more  or  less  insensibility  (not  usually 
complete),  weak  pulse,  pale  countenance,  cold  skin, 
and  the  breathing  feeble,  but  natural.  These  symp- 
toms may  last  only  a  few  minutes,  the  j^atient  i-apidly 
recovering  from  them ;  or  they  may  continue  for  several 
hours,  or  even  days.  Very  often  an  attack  of  vomiting 
is  the  first  sign  of  recovery  in  cases  of  concussion. 
Patients  who  have  sustained  a  concussion  of  the  brain 
generally  suffer  from  pain  and  giddiness  in  the  head 
for  some  time  after,  and  in  certain  cases  the  accident  is 
followed  by  symptoms  of  inflammation  of  the  brain  and 
its  membranes.  A.  patient  who  has  received  a  severe 
concussion  of  the  brain  may  never  rally,  but  die  in  a 
short  time.  In  other  cases,  the  injury  is  followed  by 
paralysis,  and  by  loss  of  one  or  more  of  the  senses, 
which  may  be  temporary  or  permanent. 

Treatment. — Keep  the  patient  perfectly  quiet  and 
at  rest,  and  when  reaction  takes  place,  endeavour  to 
prevent  its  becoming  too  excessive.  Patients  who  have 
suffered  a  distinct  concussion  should  always  be  kept 
quiet  for  some  time  after  the  accident,  and  their  bowels 
and  diet  cai'efully  attended  to. 

Compression  of  the  Brain. — Compression  of  the 
brain  may  be  caused  by  a  portion  of  fractured  bone 
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which  has  been  forced  down  upon  it,  by  extravasation 
of  blood,  either  on  to  or  into  the  brain,  or  hy  pus  and 
otlier  products  the  result  of  inflammation.  Tlie  symp- 
toms of  compression  are  complete  insensibility,  laboured 
and  stertorous  breathing,  with  often  a  peculiar  whiff 
at  the  corner  of  the  mouth,  and  a  slow  and  laboured 
pulse. 

Treatment. — This  will  depend  upon  the  cause  pro- 
ducing it.  If  a  depressed  fracture  of  the  skull  exists, 
the  acting-surgeon,  or  assistant-surgeon,  should  be  sent 
for  to  raise  the  depressed  bone.  In  cases  where  no 
depressed  bone  is  found,  the  symptoms  usually  depend 
upon  extravasation  of  blood  within  the  cranium,  and 
therefore  means  should  be  used  to  endeavour  to  check 
further  extravasation.  These  means  consist  in  keeping 
the  patient  perfectly  at  rest,  applying  cold  to  his  head, 
and,  if  sensibility  retiu-ns,  endeavouring  to  keep  down 
inflammatory  symptoms  by  careful  attention  to  his 
bowels  and  diet. 

Concussion  and  Compression  of  the  Spinal  Cord. 
— The  spinal  cord  may  suffer  from  these  conditions 
owing  to  the  same  causes  as  those  which  produce  them 
in  the  brain,  and  in  consequence,  the  extremities  or 
other  parts  of  the  body  may  become  weak,  or  com- 
pletely or  partially  paralysed. 

Treatment. — This  will  be  much  the  same  as  that  of 
concussion  or  compression  of  the  brain — namely,  to 
keep  the  patient  quiet,  and  endeavour  to  avoid  exces- 
sive reaction  or  inflammatory  symptoms.  When  the 
bladder  is  jaaralysed,  the  urine  must  be  regularly  drawn 
off,  and  the  paralysed  parts  protected  as  much  as  pos- 
sible from  any  pressure  or  undiie  stimulation. 

Eupture  of  Muscles  and  Tendons. — Muscles  are 
not  often  com^^letely  torn  across,  much  more  frequently 
a  few  of  their  fibres  only  are  ruptured.  The  muscles 
which  are  most  liable  to  this  injury  are  the  gastroc- 
nemius, rectus  femoris,  biceps  humeri,  and  recti  muscles 
of  the  abdomen.    The   latter  are  occasionally  torn 
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across  in  the  spasms  of  tetanus.  The  symptoms  of  a 
rupture  of  a  muscle  are  sudden  pain  in  the  part,  and 
interference  with  the  movement  of  the  limb.  If  the 
muscle  has  been  entirely  toi-n  across,  an  indentation  or 
separation  can  be  felt  between  the  ruptured  ends. 
There  is  also  usually  a  considerable  amount  of  blood 
extravasated  into  the  surrounding  tissues,  giving  rise 
to  swelling  and  ecchymosis. 

Tendons  may  be  completely  ruptured  by  accident. 
The  tendo-achilles,  tendon  of  the  rectus  femoris,  and 
triceps  humeri  are  those  usually  injured  in  this  way. 
The  symptoms  are  the  same  as  those  of  a  riiptured 
muscle,  only  there  is  not  usually  so  much  exti-avasation 
of  blood  or  swelling. 

Treatment. — The  treatment  of  both  these  injuries 
consists  in  bringing  the  ruptured  ends  of  the  tendon  or 
muscle  in  apj^osition  with  one  another,  and  retaining 
them  there  until  they  have  united.  For  this  piu'pose 
the  limb  should  be  kept  at  rest,  and  placed  in  the  best 
position  for  relaxing  the  injured  structure.  If  this  is 
not  sufficient,  a  bandage  or  other  appliance  shoxild  be 
employed.  In  treating  a  rupture  of  the  tendo-achilles, 
a  slipper  should  be  placed  on  the  injured  foot,  and 
attached  to  its  heel  there  should  be  a  strap  or  bandage 
which  shoiild  pass  up  the  back  of  the  leg,  and  be  con- 
nected to  a  bandage  or  belt  adjusted  round  the  thigh 
immediately  above  the  knee.  This  apparatus  keeps 
the  leg  flexed  and  at  rest. 

Wounds. — Wounds  of  all  kinds  are  of  daily  occiir- 
rence,  and  therefore  constantly  come  under  the  notice 
of  the  house-surgeon  or  dresser.  "Wounds  may  be 
simple  in  their  natiire,  or  complicated  with  injuries 
of  the  blood-vessels,  joints,  bones,  or  important  cavi- 
ties. 

Whenever  wounds  are  suicidal  or  homicidal,  the 
house-surgeon  or  dresser  should  carefully  note  their 
nature,  direction,  and  situation ;  for  his  evidence  as 
to  the  manner  in  which  they  were  caused,  and  the 
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kind  of  instrument  which  produced  them,  will  fre- 
(jueutly  be  required. 

Incised  Wounds. — These  wounds  may  be  inflicted 
on  any  part  of  the  body,  and  vary  in  extent,  direction, 
and  depth.  If  they  should  be  situated  in  the  region 
of  important  blood-vessels,  they  may  give  rise  to  much 
bleeding,  either  from  wounding  these  vessels  or  their 
branches.  Incised  wounds  should  always  be  carefully 
examined,  in  order  to  determine  that  no  foreign  body 
has  become  lodged  in  them.  The  amount  of  gaj)ing 
in  an  incised  wound  varies  in  difierent  cases.  Trans- 
verse wounds  usually  gape  more  than  longitudinal 
ones. 

Treatment. — Stay  all  bleeding,  clean  the  wound 
thoroughly,  bring  its  edges  accui-ately  in  contact  by 
means  of  wire  or  other  sutures,  and  then  apply  some 
dry-dressing  in  the  manner  shown  at  fig.  1,  at  the 
same  time  keeping  the  part  at  rest,  and  attending  to 
the  patient's  general  health.  If  the  wound  is  small 
and  superficial,  sutures  are  not  usually  necessaiy,  but 
its  edges  may  be  kept  in  contact  by  strips  of  sticking- 
plaister.  In  wounds  of  the  lips,  nose,  eyelids,  or  other 
parts  of  the  face,  special  care  should  be  taken  to  bring 
their  edges  accurately  in  contact,  so  as  to  leave  as 
little  defoi-mity  as  possible.  In  wounds  of  the  scalp, 
it  is  not  usually  necessary  to  apply  sutures,  unless  a 
flap  or  flaps  have  been  displaced;  for  the  dry-dressing 
can  generally  be  applied  and  secured  so  as  to  keep  the 
edges  of  the  wound  together.  Woimds  of  the  scalp 
should  always  have  the  hair  cut  or  shaved  off  round 
their  margins,  and  should  also  be  carefully  examined, 
in  order  to  see  that  no  injury  to  the  bones  of  the  skull 
exists,  and  that  no  foreign  body  has  lodged.  Wounds 
in  this  region  are  not  unfrequently  followed  by  erj- 
sipelas,  irritation  of  the  glands  of  the  neck,  or  cUff'use 
suppuration;  and,  therefore,  patients  suffering  from 
these  injuries  should  be  carefully  treated,  and  their 
diet  regulated. 
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Wlien  an  incised  wound  does  not  heal  by  the  first 
intention,  it  must  be  treated  with  water-dressing,  like 
a  granulating  wound. 

Punctured  Wounds. — These  wounds,  when  deep, 
are  apt  to  be  serious,  as  they  may  involve  large  arte- 
ries or  veins,  or  may  open  into  some  of  the  cavities, 
and  cause  serious  hemorrhage,  which  is  most  fre- 
quently internal,  owing  to  the  smallness  of  the 
wound  preventing  the  blood  escaping  externally. 
Stabs  inflicted  by  knives,  daggers,  or  other  sharp- 
pointed  bodies  come  under  this  class  of  wounds.  These 
injuries  may  be  superficial,  or  may  penetrate  the 
chest,  abdomen,  or  pelvis.  Patients  who  have  received 
merely  a  superficial  stab  will  occasionally  suffer  from 
collapse,  great  mental  anxiety,  and,  in  fact,  have  all 
the  symptoms  of  a  more  serious  injury.  If  the  wound 
be  slight,  these  symptoms  will  soon  pass  off". 

Treatment. — Kepi-ess  all  bleeding.  If  a  large  artery 
be  wounded,  cai'efully  enlarge  the  wound,  and  liga- 
ture it.  If  the  bleeding  comes  from  a  smaller  vessel 
or  vessels,  apply  a  compress  over  the  wound,  and  if 
the  wound  is  wide  enough,  stuff"  it  with  lint  or  linen 
as  well.  When  the  bleeding  is  only  slight,  a  little 
wet  lint  or  linen  may  be  placed  over  it.  If  inflamma- 
tion and  suppuration  attack  the  wound,  it  may  be 
necessary  to  enlarge  it,  in  order  to  allow  the  discharge 
to  escape  more  readily. 

Contused  and  Lacerated  Wounds. — These  wounds 
may  be  more  or  less  of  an  incised  nature,  complicated 
with  some  braising  of  the  surrounding  parts,  or  the^' 
may  consist  of  severe  laceration  and  destruction  of  the 
tissues.  Portions  of  the  body  may  be  torn  off",  leaving  a 
lacerated  wound.  A  portion,  or  the  whole,  of  a  finger 
or  thumb  is  occasionally  torn  oflf,  and  along  with  it  a 
considerable  piece  of  tendon.  The  entire  scalp,  or 
part  of  it,  is  sometimes  torn  off"  in  females  whose  hair 
has  been  caught  in  machinery,  or  otherwise  viofently 
pulled.  Wounds  of  the  scalp  and  forehead,  which  have 
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been  produced  by  a  blunt  instrument,  not  unfrequently 
resemble  in  appearance  incised  wounds.  It  is  of  im- 
jjortance  to  know  this  in  connection  witli  medico-legal 
cases. 

This  class  of  wounds,  except  when  they  occur  in  the 
face,  rarely  heal  by  first  intention,  but  suppurate  and 
heal  by  granulation. 

Treatment. — Apply  cold-water  dressing  until  all 
bleeding  has  ceased  ;  and  when  inflammatory  symp- 
toms appear,  warm-water  dressing  or  poultices  should 
be  used  until  a  healthy  granulating  sore  remains.  If 
a  portion  of  the  scalp,  or  other  part  of  the  body,  has 
been  completely  torn  off,  it  will  be  right  to  replace  it, 
and  endeavour  to  get  it  to  unite  again.  The  best 
method  of  retaining  such  a  part  in  position  is,  to  exer- 
cise gentle  pressure  upon  it,  by  means  of  a  compress 
and  bandage,  or  by  strips  of  sticking-plaister. 

"When  much  of  the  soft  texture  of  a  Umb  has  been 
destroyed,  amputation  may  be  necessaiy.  In  treating 
lacerated  wounds,  where  it  is  desired  to  get  a  good 
union  between  their  edges,  it  is  sometimes  a  good  plan 
to  cut  off  any  lacerated  or  bruised  tissue  which  is  likely 
to  suppurate  or  slough. 

Poisoned  Wounds. — All  kinds  of  wounds  may  be 
complicated  by  the  introduction  of  poisonous  matters  ; 
and,  in  consequence,  they  may  be  followed  by  local 
inflammatory  symptoms,  and  more  or  less  constitutional 
disturbance.  Cooks,  butchers,  fishermen,  and  other 
incUviduals  are  liable,  in  following  then-  different  em- 
ployments, to  receive  wounds  complicated  with  the 
introduction  of  fresh  or  putrid  animal  matter.  Whit- 
lows and  diffuse  cellular  inflammation  ai-e  generall}' 
the  result  of  these  injuries. 

Treatment. — Sootliing  local  applications,  such  as 
warm  bathing  and  poultices,  incisions  to  let  out  pus, 
and  proper  constitutional  treatment. 

Bites. — The  bites  of  all  animals,  even  when  healthy, 
are  often  slow  to  heal,  and  not  unfrequently  give  rise 
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to  considerable  local  irritation.  The  bites  of  animals 
affected  Vitli  hydrophobia  may  cause  this  disease  in 
man.  The  bites  of  jioisonous  reptiles  also  lead  to 
serious  or  fatal  results,  but  in  this  country  these  inju- 
ries are  rarely  met  with.  The  bite  of  the  common 
adder  may  cause  considerable  local  and  general  irrita- 
tion, but  rarely  proves  fatal.  Wounds  inflicted  by  the 
bites  of  animals  may  be  small  and  punctured,  or  they 
may  be  lacerated.  The  bite  of  the  horse  generally 
causes  a  lacerated  wound,  and  occasionally  a  portion  of 
flesli  is  entirely  torn  off  by  this  animal. 

The  bites  and  stings  of  certain  insects  occasionally 
cause  much  distress,  and  when  a  patient  is  attacked 
by  a  large  number  of  insects,  and  stung  over  a  con- 
siderable surface,  the  local  and  constitutional  irritation 
may  be  very  severe. 

•  Treatment. — If  the  animal  whicli  inflicted  the  bite 
was  healthy,  it  is  only  necessary  to  treat  the  wound  in 
the  ordinary  way;  but  if  the  animal  was  suffering  from 
hydrophobia,  the  bitten  part  slioukl  be  cut  out,  or 
nitrate  of  silver  applied  freely  to  all  parts  of  it.  In 
bites  of  poisonous  reptiles  the  same  local  treatment  is 
necessary  ;  and,  in  addition,  ammonia  or  arsenic  ought 
to  be  administered  internally.  When  a  patient  is 
stung,  the  sting  or  stings  should  be  extracted  as  soon 
as  possible,  and  some  oil  rubbed  over  the  surface. 

Gunshot  Wounds. — These  injuries  may  be  inflicted 
— 1st,  By  explosions  of  gunpowder  or  gun-cotton  alone. 
2nd,  By  wadding  or  other  soft  substances,  propelled  bv 
gunpowder  or  gun-cotton.  3rd,  By  shot,  shell,  bullets, 
or  other  hard  substances  propelled  by  gunpowder  or 
gun-cotton.  The  first  class  is  not  luicommon  in  civil 
practice,  as  a  result  of  explosions  of  gunpowder  con- 
tained in  flasks  or  other  receptacles,  or  of  blasting  in 
quarries  or  other  places.  The  result  of  these  injuries 
varies;  in  some  cases  the  skin  is  only  scorched  or 
burnt,  and  the  grains  of  the  powder  driven  into  it,  so 
as  to  produce  a  kind  of  tatooing;  in  other  cases  lacerated 
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Avoiiiids  are  made,  and  occasionally  portions  of  the  body 
are  completely  torn  off. 

The  treatment  of  these  accidents  will  depend  on  their 
nature.  If  the  skin  is  scorched,  the  case  should  be 
treated  like  a  superficial  burn,  the  grains  of  powder 
being  jiicked  or  washed  off  as  carefully  as  possible.  In 
more  severe  cases,  the  injury  must  be  treated  as  a 
lacerated  wound.  Wadding  or  other  substances,  when 
pi'opelled  from  a  gun,  rifle,  pistol,  or  cannon,  may  pene- 
trate the  body  and  cause  wounds.  Such  injuries  may 
prove  fatal  if  the  body  be  forced  into  important  regions. 
Combined  with  the  wound,  there  may  be  more  or  less 
scorching  of  the  skin  if  the  firearm  has  been  exploded 
near  the  surface  of  the  body.  Portions  of  a  patient's 
clothes  are  also  occasionally  driven  into  the  body. 

The  treatment  of  these  kinds  of  injury  will  be  to  re- 
move all  foreign  bodies  which  may  have  been  forced 
into  the  wound,  to  stay  bleeding,  and  then  apply  water- 
dressing. 

Charges  of  small  shot,  small  stones,  bullets,  pieces 
of  metal,  or  other  hard  substances,  may  be  forced  into 
the  body,  and  lodge  there,  or  pass  completely  through. 
A  charge  of  small  shot,  when  fired  close  to  the  body, 
may  pass  in  like  a  bidlet,  and  lodge,  or  pass  out  again, 
in  the  latter  case  causing  a  wound  of  entrance  and 
exit.  If  the  gun  has  been  fired  at  some  distance, 
the  shot  is  more  or  less  scattered,  and,  therefore,  when 
it  strikes  the  body  it  does  so  in  different  parts,  causing 
numerous  openings.  The  shot  may  pass  out  again, 
or  lodge  either  in  the  superficial  or  deep  tissues.  A 
single  small  shot  may  penetrate  the  eye-ball,  and  give 
rise  to  serious  results.  When  a  charge  of  small  shot 
has  lodged,  its  situation  should  be  ascertained  by 
probing,  and  then  it  should  be  carefully  extracted, 
eitlier  by  enlarging  the  Avound  of  entrance,  or  by 
making  an  incision  over  its  position.  When  single 
shot  have  become  lodged  or  scattered  over  a  consider- 
able surface,  they  may  be  cut  out  if  they  are  lying  in 
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tlie  superficial  tissues.  Those  in  the  deeper  parts 
should  not  be  interfered  with.  Wounds  inflicted  by 
liullets,  oi-  other  pieces  of  metal,  and  hard  substances, 
vdry  in  their  natm-e.  Such  bodies  may  lodge  in  the 
tissues,  or  they  nmy  pass  out  again  after  causing  more 
or  less  injury,  according  to  the  direction  they  take,  and 
the  regions  through  which  they  pass.  The  round 
bullet  occasionally  lodges,  the  conical  one  rarely.  The 
latter,  as  a  rule,  causes  much  greater  destruction  of 
both  hard  and  soft  textures  than  the  former.  When 
a  bullet  penetrates  the  body,  it  causes  an  opening,  the 
edges  of  which  are  inverted  (opening  of  "  entrance") 
and  if  it  pass  out  again,  another  opening,  the  edges 
of  wliich  are  everted  and  ragged  (the  opening  of 
"exit").  The  opening  of  exit  is  usually  also  larger 
than  that  of  entrance.  Bullets  and  other  missiles 
sometimes  carry  along  with  them  into  the  body  por- 
tions of  the  patient's  clothes  or  other  matei-ials, 
which  may  become  lodged  in  some  part  of  the 
wound.  Bullets  occasionally  take  curious  directions. 
They  may  pass  ;dl  round  or  partially  round  the 
head,  limbs,  or  trunk,  and  come  out  again  at  points 
opposite  or  near  their  entrance.     Such  cases  often 

j    look  as  if  the  bullet  Jiad  passed  completely  through. 

j  Large  portions  of  metal  may  be  driven  into  the  body, 
and  either  lodge  or  pass  out  again.  These  bodies  will 
cause  wounds  according  to  their  shape  and  size.  Tlie 
treatment  of  this  class  of  injuries  will  be,  first,  to  ascer- 
tain if  the  bullet  or  other  body  has  lodged,  and  if  so, 
to  extract  it  either  through  the  opening  of  entrance,  or 
l»y  an  incision  made  over  its  point  of  lodgment.  Auv 
bleeding  from  these  wounds  should  be  stayed  by  plug- 
ging the  wound,  and  if  this  is  not  efiectual,'by  enlarging 
it,  provided  this  can  be  done  without  injury  to  impor- 
tant structures,  and  securing  the  bleeding  point.  If 
the  large  blood-vessels,  joints,  or  bones  of  the  limbs, 
have  been  injured,  amputation  will  in  most  cases  be 

'  advisable. 
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Accidents  resembling  those  caused  h.y  explosions  of 
gunpowder  are  sometimes  met  witli  as  a  result  of  th<- 
explosion  of  gases  in  mines  or  other  places,  and  require 
to  be  treated  on  the  Siime  principles. 

Wounds  of  Joints. — Wounds  of  joints  may  be  in- 
cised, punctured,  or  lacerated.  A  wound  may  pass  en- 
tirely across  a  joint,  and  fi^eely  lay  open  its  cavity,  or 
it  may  merely  open  into  it  to  a  small  extent.  Lacer- 
ated wounds  are  often  associated  with  pixrtial  or  com- 
plete dislocation  of  the  bones  connected  with  the  joint. 
If  the  wound  be  not  very  large,  it  is  sometimes  difficult 
to  determine  whether  or  not  the  joint  is  implicated. 
An  escape  of  synovial  fluid  will  in  some  cases  assist 
the  diagnosis.  Wounds  of  joints  are  usually  followed 
by  more  or  less  inflammation,  which  may  lead  to  suj)- 
puration  and  disorganisation,  or  to  anchylosis  of  the 
articulation. 

Treatment. — PLwe  the  joint  in  an  easy  position, 
and  keep  it  fixed  there  by  means  of  a  splint  or  other 
appliance,  and  endeavour  to  get  the  wound  to  heal  im- 
mediately, either  by  means  of  a  dressing  of  dried  blood 
or  collodion.  The  wound  should  never  be  probed 
imless  a  foreign  body  has  passed  into  it,  and  the  patient 
should  be  carefully  guarded  from  any  local  or  consti- 
tutional irritation.  When  inflammation  and  suppu- 
ration of  the  joint  take  place,  the  proper  i-emedies  must 
be  used.  When  there  is  bleeding  from  the  wound,  it 
should  be  kept  ojjen,  for  if  closed,  the  blood  is  apt  to 
accumulate  in  the  joint.  If  the  wound  be  a  lacerated 
one,  and  the  other  tissues  injured,  excision  or  amputa- 
tion will  in  most  cases  be  required. 

Wounds  of  the  Orbit  and  its  Contents. — A  sharp- 
pointed  body  is  sometimes  thrust  through  the  orbital 
cavity  into  the  brain,  and  may  lead  to  serious  or  fatal 
symptoms.  Such  injuries  occasionally  cause  little  out- 
ward injury,  as  the  instrument  or  body  may  have  been 
introduced  under  the  eyelid.  The  eye  itself  may  be 
injured  by  a  wound  which  may  affect  the  conjunctiva, 
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<>oniea,  or  sclerotic  alone,  or  may  also  implicate  tlie 
deei)er  parts  of  tlie  orlobe.  Wounds  of  the  conjunctiva 
are  not  generally  serious,  and  only  require  the  eye  to 
be  kept  at  rest  and  bathed  vnth  warm  water.  The 
cornea  may  suffer  from  slight  abrasions,  which  are 
often  very  painful.  It  may  also  be  wounded  through 
a  certain  extent  of  its  thickness,  or  a  wound  may  pass 
entirely  through  it,  and  involve  the  iris  or  even  the 
lens.  Such  wounds  are  sometimes  complicated  by  the 
introduction  of  foreign  bocUes.  If  the  wound  is  large, 
a  portion  of  the  ii'is  is  apt  to  protrude.  When  this 
takes  place,  the  prolapsed  portion  shovild  be  gently  re- 
placed; and  if  this  cannot  be  done,  it  shoiild  be  left 
alone  in  the  fii-st  instance. 

Wounds  of  the  cornea  should  be  treated  by  keeping 
the  eye  at  rest,  closing  the  lids,  and  using  means  to 
23revent  inflammation.  Wounds  of  the  sclerotic  may 
be  superficial,  or  may  involve  the  choroid  and  retina, 
and  permit  of  the  escai)e  of  some  of  the  vitreous 
humour.  Foreign  bodies,  such  as  small  shot,  arc  oc- 
casionally driven  through  the  sclerotic,  and  usually 
give  rise  to  inflammation  and  destruction  of  the  eye. 
The  treatment  of  these  cases  is  to  keep  the  eye  at  rest, 
and  treat  inflammatory  symptoms. 

Wounds  of  the  Tongue. — This  organ  is  sometimes 
woimded,  most  frequently  by  the  teeth.  The  injury 
usually  requires  no  treatment.  If  the  wound  be  ex- 
tensive, one  or  more  silk  sutures  may  be  applied  to  kee]) 
its  edges  together,  and  the  mouth  occasionally  washed 
out  with  warm  water,  or  some  gentle  astringent  lotion. 

Wounds  of  the  Throat. — These  Avounds  are  gener- 
ally either  homicidal  or  suicidal,  and  vary  in  theii'situa- 
tion,  direction,  and  extent.  They  may  be  incised  or 
l)unctured,  most  fi'equeutly  the  former.  Wounds  of 
the  throat  may  be  quite  superficial,  or  may  pass 
through  the  important  structures  of  the  neck.  The 
lunise-surgeon  or  dresser  should  always  carefully  note 
the  number  and  direction  of  these  wounds,  for  he  may 
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be  asked  to  give  evidence  as  to  whether  they  were  in- 
tiicted  by  the  patient,  or  by  some  other  person. 
Punctured  wounds  may  open  into  one  of  the  large 
vessels,  or  may  pass  down  into  the  laiynx  or  trachea. 
When  the  trachea  is  punctured,  emphysema  of  the 
neck  sometimes  results.  • 

Incised  wounds  are  usually  across  some  j)ortion  of 
the  anterior  aspect  of  the  neck,  between  the  chin  and 
sternum.  Cases  have  been  recorded  in  which  such 
wounds  were  made  across  the  back  of  the  neck,  but 
these  are  rare.  Wounds  in  front  of  the  neck  may  be 
situated  (1),  Between  the  lower  jaw  and  hyoid  bone. 

(2)  ,  Between  the  hyoid  bone  and  thp-oid  cartilage. 

(3)  ,  At  some  point  between  the  thyi'oid  cartilage  and 
sternum.  The  first  of  these  is  not  usually  so  danger- 
ous as  the  others,  although  the  muscles  of  the  tongue 
and  even  the  lingual  vessels  may  be  divided.  The 
second  kind  of  wound  is  often  dangerous,  owing  to  the 
fact  that  the  epiglottis  and  upper  part  of  the  larynx 
are  usually  more  or  less  injured,  and,  in  addition,  the 
thyroid  and  lingual  arteries  may  be  wounded,  and 
cause  considerable  hsemon-hage.  These  wounds  are 
apt  to  be  followed  by  difficulty  in  breathing  and  cough, 
owing  to  the  interference  with  the  proper  action  of  the 
larynx.  The  third  class  of  wounds  may  involve  the 
larynx,  and  is  then  usvially  accompanied  by  interfer- 
ence with  respiration,  or  it  may  divide  the  trachea  par- 
tially or  completely.  In  severe  cases  both  the  tracliea 
and  oesophagus  may  be  divided,  and  sometimes  the 
carotid  vessels  also. 

Treatment. — Stay  all  bleeding,  and  then,  if  the 
wound  is  quite  superficial,  bring  its  edges  together  by 
means  of  sutures,  and  by  keeping  the  patient's  head  in 
the  bent  position.  When  the  wound  has  opened  into 
the  pharynx,  larynx,  or  trachea,  its  edges  should 
never  be  brought  together  by  sutures,  but  should 
be  allowed  to  remain  open,  in  order  that  blood, 
miicus,  or  other  matters,  may  pass  out  externally. 
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Tlie  patient  must  be  kept  perfectly  at  rest,  with  liis 
Lead  bent  towards  Ms  chin.  •  Inflammation  of  the 
larynx  or  trachea  frequently  results  from  these  in- 
juries, and  may  necessitate  tracheotomy  to  prevent 
suffocation.  If  the  trachea  is  already  wounded,  it  Avill 
usually  be  sufficient  to  insert  a  tube  into  it,  enlarging 
the  original  wound  if  necessary.  Bronchitis  not  un- 
frequentiy  follows  cases  in  which  the  larynx  or  trachea 
has  been  involved,  and  must  be  treated  by  the  usual 
remedies.  When  the  phai-ynx  or  oesophagus  is  opened, 
the  patient  must  be  fed  by  a  tube  passed  through  tlie 
mouth,  and  beyond  the  wounded  part.  Suicidal 
wounds  are  often  complicated  with  an  unhealthy  con  ■ 
dition  of  the  patient's  mind,  wliich  appears  to  interfere 
with  recovery. 

Wounds  of  the  Chest. — The  cavity  of  the  chest 
may  be  ojiened  into  by  a  punctured,  lacerated,  or  in- 
cised wound.  SiTch  wounds  may  penetrate  the  chest 
■\vithont  injuring  its  viscera ;  but  more  frequently 
the  lungs,  heart,  or  large  vessels  are  implicated.  In 
wounds  of  the  chest  a  portion  of  the  lung  sometimes 
protrudes  ("hernia  of  the  lung").  The  intercostal 
or  other  vessels  iu  the  walls  of  the  chest  ai-e  occa- 
sionally wounded,  and  may  give  rise  to  hfemorrhage 
externally,  or  into  tlie  cavity  of  the  pleura.  When  the 
lung  itself  is  wounded,  hfemorrhage  takes  place  exter- 
nally, into  the  tissue  of  the  lung,  into  the  bronchial  tubes, 
or  into  the  cavity  of  the  pleura.  There  is  usually  also 
more  or  less  escape  of  air,  which  may  lead  to  emphy- 
sema of  the  walls  of  the  chest  and  other  parts  of  the 
body.  Not  unfrequently  also  air  escapes,  together 
with  blood,  into  the  bronchial  tubes,  so  that  the  latter 
is  coughed  up  in  a  frothy  state.  A  wound  of  tlie 
kmg  will,  therefore,  be  diagnosed  by  the  escape  of 
blood  and  air  through  the  mouth  or  external  wound, 
or  through  both,  by  difficulty  in  breathing  and  a  pain- 
ful sensation  in  the  chest,  with  an  almost  constant 
cough.    Occasionally  the  lung  is  wounded  by  a  frag- 
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ineiit  of  a  broken  rib,  and  the  same  symptoms  may  be 
})re.sent  in  consequence. 

Treatment. — Keep  tlie  j)atient  pei-fectly  quiet,  stay 
superficial  bleeding,  and  when  all  liajmorrhage  has 
ceased,  apply  a  compress  over  the  wound,  and  a  ban- 
dage round  tiie  chest.  Ice  has  occa.sionally  been  ap- 
plied with  advantage  to  stop  the  bleeding,  and  suck- 
ing small  pieces  of  the  same  is  usually  very  grateful  to 
the  patient  in  these  cases.  If  there  is  much  bleeding 
going  on,  the  external  wound  should  not  be  clo.sed. 
Wounds  of  the  intercostal  arteries  must  be  treated  by 
enlarging  the  wound,  if  necessary,  and  securing  the 
wounded  artery,  or  applying  a  compress  over  it.  If  the 
wound  should  have  opened  into  the  pleura,  the  external 
wound  ought  to  be  kept  open,  to  allow  the  blood  to 
escape,  and  cold  applied,  together  with  constitutional 
ti"eatment,  which  will  be  useful  in  staying  hsemorrliage. 
\V  hen  the  lung  protrudes,  it  must  be  replaced,  and  if 
this  cannot  be  done,  it  should  be  left,  and  afterwards 
ligatured.  The  emph3^sema  requires  no  treatment;  if  it 
is  extending  quickly  over  the  body,  the  external  wound 
should  be  kept  open,  in  order  to  allow  the  air  to  escape 
tlirough  it.  When  inflammatory  symptoms  show  them- 
selves, they  must  be  treated  according  to  theii-  nature. 
If  blood  or  air  accumulates  in  the  pleural  cavity,  and 
threatens  to  suffocate  the  patient  by  compressing  the 
lung,  the  external  wovind  must  be  enlarged  or  the 
chest  tapped. 

The  pericanlium  and  heart  are  sometimes  wounded. 
When  this  occurs,  death  usually  takes  place  very 
sjjeedily.  There  are,  however,  cases  on  record  in 
which  patients  have  lived  for  days,  and  in  one  or 
two  cases  for  weeks,  after  receiving  a  wound  of  the 
heart.  "Wounds  of  the  large  vessels  are  generally 
fatal.  Little  can  be  done  in  the  way  of  treatment  in 
wounds  of  the  heart,  except  to  keep  the  patient  at 
i-est,  and  endeavour  to  stay  lipemorrhage. 

Wounds  of  the  Abdomen. — These  injuries  may  be 
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punctured,  incised,  or  lacerated,  and  may  only  pene- 
trate the  peritoneal  cavity,  or  may  wound  some  of  the 
viscera.  When  the  peritoneal  cavity  is  laid  open  by  a 
wound,  portions  of  the  intestines,  omentum,  or  other 
viscera  may  protrude  externally.  Such  protrtided  parts 
should  be  carefully  cleaned  and  returned,  the  edges  of 
the  wound  being  incised,  if  necessary,  to  permit  of  this, 
and  the  margins  of  the  wound  in  the  abdominal  wall 
brought  carefully  together  with  sutures.  If  a  piece  of 
omentum  protrudes  and  is  much  lacerated,  it  is  bettei- 
to  apply  a  ligature  round  its  base,  and  then  either  cut  it 
off  or  allow  the  ligature  to  destroy  it  by  strangulation. 
When  the  intestines  or  stomach  are  wounded,  the  edges 
of  the  wound  should  either  be  accurately  adjusted  by 
means  of  the  continuous  suture,  and  the  viscus  re- 
turned into  the  abdomen,  or  the  wounded  organ  stitched 
to  the  external  wound,  so  as  to  form  an  external  fis- 
tula or  artificial  anus.  When  the  wound  in  the  viscus 
is  small  and  punctured,  no  treatment  is  usually  neces- 
sarv.  In  all  cases  whei'e  the  abdominal  viscera  are 
wounded,  the  inflammatory  symptoms  which  follow 
these  injuries  must  be  carefully  treated.  Small  doses 
of  opium,  given  regularly  every  two  or  three  hours, 
are  very  useful  in  treating  inflammatory  afiections  of 
the  abdominal  contents. 

Wounds  of  the  Pelvis. — These  injuries  may  impli- 
cate some  of  the  contents  of  the  cavity.  The  bladder, 
uterus,  vagina,  \irethra,  or  rectum  is  occasionally  in- 
jured by  punctui'ed,  lacerated,  or  incised  wounds.  Such 
accidents  must  be  treated  by  endeavouring  to  stay  any 
external  or  internal  haemorrhage,  and  by  preventing 
or  diminishing  the  inflammatory  symjitoms  which  re- 
sult from  them.  The  ]5erina!um,  scrotum,  and  penis 
ai'e  sometimes  wounded.  In  wounds  of  the  scrotum 
one  or  both  testicles  may  i^rotrude.  Wounds  of  the 
I)enis  may  bleed  freely  if  its  vascular  tissue  be  impli- 
cated. The  treatment  of  all  these  injuries  must  be 
conducted  on  the  same  principles  as  those  recommended 
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in  similar  injuries  of  the  abdomen.  Wlien  the  testicles 
protrude  in  wounds  of  the  scrotum,  the  skin  must  be 
drawn  well  over  them,  and  retained  there  by  means  of 
sutiu-es  or  strips  of  plaister.  The  application  of  cold 
usually  stays  the  bleeding  in  wounds  of  the  penis. 

Introduction  of  Foreign  Bodies. — Foreign  bodies 
may  be  forced  into  the  soft  or  hard  textures,  and  into 
the  larger  cavities,  or  may  become  lodged  in  certain  of 
the  canals  or  passages.  Porous  bodies,  such  as  pieces 
of  wood,  cloth,  ikc,  when  introduced  into  the  tissues, 
usually  give  rise  to  inflammation  and  suppuration,  and 
should  therefore  be  x-emoved  as  soon  as  possible.  Me- 
tallic bodies,  such  as  pins,  needles,  portions  of  knives, 
bullets,  (fee,  do  not  cause  so  much  irritation,  and  may 
remain  in  the  tissues  without  doing  much  harm. 
IS'eedles  and  pins,  or  portions  of  them,  when  introduced 
into  the  body,  often  travel  about  and  work  their  way 
out  at  some  point  away  from  that  where  they  entered. 
Occasionally,  however,  such  bodies  have  opened  into 
important  cavities,  or  injured  large  blood-vessels. 

Treatment. — Foreign  bodies  should  always  be  re- 
moved as  soon  as  possible,  if  they  can  be  detected, 
either  by  eulai'ging  the  wound  by  which  they  entered, 
or  by  cutting  down  upon  the  body  itself.  Portions  of 
pins  and  needles  should  be  carefully  searched  for  by 
feeling  the  tissues  all  round  their  place  of  entrance,  and 
if  detected,  removed ;  but  if  they  cannot  be  felt,  they 
should  be  left  alone.  When  a  foreign  body  is  lodged 
near  an  imjiortant  cavity  or  structure,  great  care  should 
be  exercised  in  its  removal. 

Foreign  Bodies  in  the  Eye. — Lime,  sand,  dust,  and 
other  substances  are  sometimes  forced  into  the  eye,  and 
may  become  lodged  under  the  eyelid.  The  treatment 
of  these  cases  is  to  remove  the  particles  of  lime  or 
other  substance  with  the  forceps  or  scoop,  the  upper 
lid  being  everted  if  necessary,  or  by  carefully  syring- 
ing the  lids  Avith  tepid  water.  The  latter  method 
should  be  adopted  when  any  quantity  of  the  foreign 
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body  has  become  lodged  between  the  lids,  or  when  the 
removal  of  them  cannot  be  accomplished  by  other 
means.'.  Melted  metal,  some  of  the  mineral  acids  or 
other  chemical  substances,  are  occasionally  also  driven 
between  the  eyelids,  and  burn  their  internal  surface,  as 
well  as  other  portions  of  the  eyeball.  The  treatment 
of  such  accidents  will  be,  to  remove  any  metal  which 
may  have  lodged,  to  get  rid  of  any  irritating  fluid  by 
injecting  tepid  water,  and  tlien  to  drop  a  little  oil  be- 
tween the  lids.  Warm  fomentations  and  other  treat- 
ment must  also  be  used  to  relieve  as  much  as  possible 
the  inflammatory  symptoms  which  follow.  In  cases 
where  the  conjunctival  surfaces  of  the  lids  granulate 
after  such  injuries,  care  must  be  taken  to  prevent  ad- 
hesion occurring  between  the  lids  and  the  globe. 

Small  fragments  of  metal,  stone,  or  other  materials 
are  often  forced  into  the  eye  and  become  lodged  in  the 
cornea.  These  bodies  ouo;ht  to  be  carefullv  removed 
by  a  small  scoop,  blunt  needle,  or  similar  body,  and 
any  inflammatory  symptoms  which  may  result  propei'lj^ 
treated. 

Foreign  Bodies  in  the  Nose. — Pieces  of  wood,  cork, 

pencil,  peas,  beans,  and  other  small  bodies  are  occa- 
sionally introduced  into  the  nasal  passages,  and,  in 
some  cases,  cause  bleeding  or  obstruction.  These  in- 
juries are  most  frequently  met  with  in  children.  If 
the  body  is  not  removed  early,  it  may  give  rise  to 
iri'itation  and  dischai-ge  of  matter,  and  I  have  known  a 
nasal  calculus  form  round  such  a  body.  These  bodies, 
if  small,  are  sometimes  diflicult  to  detect;  and,  in  such 
cases,  the  child  should  be  put  under  the  influence  of 
chlorofoi-m,  and  the  passages  carefully  searched  with 
a  jn-obe,  or  with  a  pair  of  polyjius  foi'ceps.  When  the 
body  is  discovered,  it  ought  to  be  laid  hold  of  and 
extracted. 

Foreign  Bodies  in  the  Ear. — Similar  substances 
afe  sometimes  introduced  into  the  ear ;  and,  when  at- 
tempts are  made  by  the  patient,  or  their  friends,  to  re- 
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move  such  bodies,  it  often  happens  that  they  are  driven 
further  into  the  meatus.  These  bodies  ai-e  generally 
readily  detected,  either  by  the  sight  or  feel.  When 
the  patient  is  a  child,  it  is  much  better  to  administer 
chloroform  at  once,  as  the  parts  are  sensitive,  and  it  is 
almost  impossible  to  remove  the  foreign  l)ody  if  the 
patient  is  struggling.  The  treatment  consists  in  re- 
moving the  body,  taking  care  not  to  drive  it  furthei- 
down,  or  injure  the  tympanum.  A  very  useful  kind 
of  ft)rceps  for  removing  these  bodies  is  what  is  called 
the  "  ring  forceps but,  if  these  be  not  at  hand,  a 
pair  of  fine  dissecting  forceps  may  be  employed.  When 
the  body  is  a  rounded  one,  there  is  sometimes  a  diffi- 
culty in  seizing  it ;  but,  by  a  little  care,  and  by  gently 
insinuating  the  blades  of  the  forceps  between  the  body 
and  the  sides  of  the  caiml,  the  extraction  Ls  generally 
satisfactorily  accomplished  If  the  body  cannot  be 
extracted  in  this  way,  syi-inging  the  ear  with  tepid 
water  .should  be  tried. 

Foreign  Bodies  in  the  Pharynx  and  CEsophagus.— 
Portions  of  food  may  become  lodged  in  the  pharynx, 
and  cause  speedy  suffocation,  by  obstructing  the  upper 
part  of  the  larynx.  Patients  are  occasionally  brought 
to  an  hospital  choking,  or  in  a  state  of  insensibility, 
from  this  cause.  The  history  of  such  cases  is,  generally, 
that  the  patient  has  been  eating,  and  at  the  same  time 
laughing,  talking,  or  singing  (not  unfi-equently,  he  or 
she  has  been  also  suffering  more  or  less  from  intoxi- 
cation), when  a  fit  of  sudden  choking  has  come  on, 
and  been  quickly  followed  by  insensibility. 

If  the  piece  of  food  which  is  lodged  in  the  pharjmx 
be  not  speedily  extracted,  or  pushed  do-mi  the  oeso- 
phagus, the  patient  very  quickly  dies  from  suffocation: 
and,  therefore,  when  a  hou^e-surgeon  or  dresser  is 
called  to  see  a  patient  with  such  a  history,  or  who  has 
been  attacked  With  a  sudden  fit  of  choking  or  insensi- 
bility, he  should  at  once  pass  his  fingers,  or  a  pair  of 
long  forceps,  down  the  patient's  throat,  and,  if  he 
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detects  a  foreign  body,  remove  it.  Even  if  the  patient 
is  apparently  dead,  this  ought  to  be  done;  and,  if  a 
foreign  body  be  discovered  and  removed,  artificial  respi- 
ration should  be  kept  up  for  some  time.  If  the  foreign 
body  cannot  be  immediately  removed,  and  the  patient 
is  suffocating,  a  knife  should  be  plunged  through 
the  crico-thyroid  membi'ane,  or  into  the  trachea. 
Pins,  needles,  fish-bones,  and  other  sharp  bodies  are 
occasionally  entangled  in  the  fauces,  soft  palate,  or 
phai'pix,  and  give  rise  to  unpleasant  tickling  or  cougli. 
Very  frequently,  too,  patients  apply  for  advice,  under 
the  impression  that  something  is  sticking  in  the  throat, 
when,  in  reality,  their  symptoms  merely  depend  upon 
the  sensation  left  by  a  2:)rick  or  wound  of  such  a  body 
which  has  passed  down  the  throat.  The  treatment  of 
these  accidents  is,  to  search  the  throat  carefully  with 
the  fingers,  or  with  the  esophagus  forceps,  and,  if  any 
foreign  body  be  detected,  to  extract  it.  The  oesophagus 
forceps  is  a  most  useful  instrument  in  treating  all  cases 
of  lodgment  of  foreign  bodies  in  the  pharpix  or  ojso- 
j)hagus  ;  and  I  have,  therefore,  represented  a  pair,  at 
fig.  38,  grasping  a  foreign  body.  The  blades  of  these 
forceps  should  OTpen  laterally. 


Fig.  .38. 

Pieces  of  fo(xl,  coins,  artificial  teeth,  bones,  and 
other  irregular  bodies  occasionally  become  lodged  in 
the  oesophagus,  and  may  produce  symptoms  of  suffoca- 
tion, by  pressing  upon  the  larynx  or  trachea,  or  diffi- 
culty in  swallowing.  When  the  body  is  soft  or  smooth 
and  regular,  it  is  not  so  likely  to  injure  the  walls  of 
the  CEsophagus,  and,  therefore,  "it  may  be  pushed  down 
towards  the  stomach  by  means  of  an  oesophagus  bougie 
or  tube;  but  Avhen  it  is  sharj)  or  irregular,  it  may 
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lead  to  ulceration,  and  may  even  perforate  some  of  tlie 
important  blood-vessels.  Such  bodies  should  be  ex- 
tracted by  means  of  the  forcei)S,  and  if  they  cannot  be 
reached  by  this  instrument,  the  operation  of  ojsophago- 
tomy  must  be  performed. 

Foreign  Bodies  in  the  Air  Passages. — Small  coins, 
portions  of  food,  beans,  peas,  seeds,  buttons,  and  othei- 
foreign  bodies,  may  pass  through  the  rima  glottidis, 
and  either  become  lodged  in  the  larynx,  or  pass  down 
into  the  trachea,  or  even  into  the  bronchial  tubes 
(usually  into  the  right  one).  Such  accidents  generally 
give  rise  to  spasmodic  cough  and  symptoms  of  suffoca- 
tion, which  may  cause  immediate  death  if  relief  be 
not  given  by  the  removal  of  the  body,  or  by  opening 
the  trachea  or  larynx.  These  accidents  are  not  un- 
frequent  in  children,  and  the  diagnosis  of  them  is 
somewhat  difficult,  unless  a  distinct  history  of  the 
nature  of  the  foreign  body  and  the  manner  in  which 
it  was  swallowed  can  be  obtained.  When  a  foreign 
body  is  lodged  in  the  air-passages,  and  does  not  cause 
immediate  death,  the  symptoms  of  suffocation  and 
spasmodic  cough  remain  more  or  less  until  it  has  been 
dislodged  or  extracted.  These  symptoms  are  not 
always  continuous,  but  the  patient  may  have  intervals 
of  complete  rest,  and  even  sleep  quite  calmly. 

Treatment. — If  the  foreign  body  be  a  coin  or  other 
heavy  substance,  it  may  sometimes  be  dislodged  by 
holding  the  patient  by  the  heels,  with  the  head  down- 
wards, and  sliaking  the  body,  care  being  taken  that 
suffocation  is  not  produced  by  the  proceeding.  When 
this  method  is  not  successful,  or  if  the  body  be  of 
another  nature,  laryngotomy  or  tracheotomy  should  be 
performed  at  once,  when  it  not  unfrequently  happens 
that  the  foreign  substance  is  expelled  through  the 
opening  by  the  force  of  the  cough.  If  this  does  not 
take  place,  the  patient  may  be  inverted  and  shaken, 
so  as  to  allow  the  body  to  fall  out  through  the  wound. 
When  the  body  can  be  detected  through  the  wound  in 
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the  larynx  or  trachea,  it  should  be  laid  hold  of  with 
forceps  and  extracted. 

Foreign  Bodies  in  the  Urethra  and  Bladder.— 

Portions  of  catheters,  bougies,  and  other  substances  are 
occasionally  lodged  in  the  nrethra.  These  should  be 
removed  as  early  as  possible,  for  they  are  apt  to  pass 
down  into  the  bladder.  By  retracting  the  penis  these 
bodies  will  sometimes  be  made  visible,  and  can  then 
be  seized  and  withdrawn.  If  they  cannot  be  thus  ex- 
posed, a  pair  of  narrow  forceps,  such  as  are  shown  in 
plate  3,  should  be  introduced  along  the  urethra,  so  as 
to  seize  and  extract  them.  When  the  body  has  passed 
iuto  the  bladder,  it  may  sometimes  be  extracted  by 
means  of  the  lithotrite. 

Hair-pins  and  other  bodies  are  sometimes  introduced 
into  the  female  bladder.  In  svich  cases  the  urethra 
should  be  dilated,  so  as  to  admit  a  pair  of  forceps, 
by  means  of  which  the  body  may  be  seized  and  re- 
moved. 

Foreign  Bodies  in  the  Rectum. — Foreign  bodies 
may  be  introduced  into  the  rectum  through  the  anal 
orifice,  or  fish  and  game  bones,  or  other  substances 
which  have  passed  along  the  intestinal  canal,  may  be- 
come lodged  in  this  canal.  In  either  instance  the 
body  should  be  extracted,  for  its  presence  may  give  rise 
to  inflammation,  suppuration,  or  ulceration.  Masses 
of  hardened  fsecal  matter  sometimes  become  lodged 
in  the  rectum,  and  prevent  the  passage  of  fa3ces.  Such 
masses  should  be  broken  down  by  means  of  the  finger 
alone,  or  with  a  finger  and  scoop  or  spoon,  and  by 
injections  of  warm  water. 

Scalds  and  Burns. — Scalds  may  be  inflicted  by  any 
hot  or  boiling  liquid  or  its  vapoui\  Slight  scalds  are  of 
little  importance,  but  when  a  considerable  surface  is  im- 
plicated, the  accident  becomes  more  serious.  Persons 
occasionally  fall  into  vats  or  boilers  containing  hot 
alkali  or  other  fluid,  and  in  consequence  have  theii- 
whole  bodies  severely  scalded.    Such  cases  are  gene- 
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rally  fatal  in  a  short  time.  Cliildren  sometimes  get 
hold  of  a  kettle,  tea-pot,  or  jug,  containing  hot  water  or 
other  flnid,  and  drink  from  its  spout,  the  result  being 
a  severe  scald  of  the  mouth,  fauces,  and  upper  part 
of  the  larynx.  These  injuries  are  in  most  cases  fol- 
lowed very  speedily  by  difficulty  in  respiration,  spasms 
of  the  mviscles  of  the  thi*oat,  and  in  some  cases  bj^ 
vomiting,  which  symptoms  soon  cause  the  patient's 
death.  The  treatment  of  this  accident  is  to  endeavour 
to  relieve  the  inflammation  of  the  lar}'Tix  and  air-pas- 
sages, and  if  symptoms  of  suffocation  come  on,  tracheo- 
tomy should  be  performed,  although  its  result  in  these 
cases  is  not  generally  satisfactory.  Scalds  are  best 
treated  by  the  application  of  dry  cotton  wadding.  If 
they  have  caused  blisters  to  rise  up,  the  blisters  should 
be  punctured,  and  then  the  cotton  wadding,  or  a  little 
greased  rag  applied.  If  the  scald  is  slight  and  iminful,  a 
bit  of  rag  dipped  in  cold  water  may  be  placed  over  it,  but 
it  is  not  advisable  to  use  this  treatment  in  severe  scalds. 

Bums  vary  in  their  degi-ee  and  extent.  They  may 
only  affect  the  superficial  part  of  the  skin,  cansing  red- 
ness or  vesication,  or  they  may  destroy  its  whole  thick- 
ness. Again,  they  may  destroy  the  whole  soft  tissues 
down  to  the  bone,  or  may  reduce  both  soft  tissues  and 
bone  to  ashes.  Burns  are  of  frequent  occuiTcnce  as  a 
result  of  patients'  clothes  catching  fire,  and  when  this 
takes  place,  a  considerable  extent  of  surface  may  be 
injured.  When  the  trunk  is  burnt,  it  is  more  serious 
than  a  similar  injury  of  the  limbs,  and  bm-ns  are  more 
fatal  in  old  and  young  persons  than  in  adults.  The 
larger  the  extent  of  surface  burnt,  especially  if  that 
surface  be  on  the  trunk,  the  more  serious  is  the  case. 
Patient;s  who  have  sustained  severe  burns,  are  usually 
in  a  more  or  less  collapsed  state,  from  which  they  mny 
never  rally.  These  injuries  are  liable  to  be  followed, 
especially"^ in  children,  by  secondary  affections  of  the 
In-ain  and  thoracic  and  abdominal  viscera,  which  may 
prove  fatal.    If  a  large  surface  be  burnt  deeply,  tlu- 
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profuse  suppuration  which,  results  may  cause  death  by 
producing  exhaustion  and  hectic. 

Treatment. — If  the  burn  is  quite  superficial  and 
limited,  a  piece  of  lint  or  linen  dipped  in  cold  water, 
and  placed  over  the  part,  will  generally  be  most  grateful 
to  the  patient.  When  a  superficial  burn  is  extensive, 
the  injured  surface  should  be  covered  with  cotton 
wadding,  and  a  bandage  applied  loosely  round,  so  as  to 
keep  the  dressing  in  its  place.  When  blisters  have 
formed  they  should  be  opened,  and  then  the  cotton 
wadding  applied  as  in  the  former  instance.  If  sup- 
puration follows  these  bui'ns,  the  best  dressing  is  a 
piece  of  lint  or  linen,  smeared  with  some  simple  grease 
or  ointment.  In  burns,  where  a  portion  or  the  whole 
thickness  of  the  skin  is  destroyed,  poultices  should  be 
applied  until  the  dead  parts  separate.  If  such  a  bui-n 
should  be  very  extensive,  it  may  be  diflicult  to  use 
poultices.  In  these  instances,  the  burnt  parts  may  be 
covered  by  cotton  wadding  or  lint  which  has  been 
dipped  in  Cari'on  oil  {a  mixture  of  equal  parts  of  lin- 
seed oil  and  lime  water),  or  some  simple  ointment. 
Stimulating  ointments  are  sometimes  recommended  in 
such  cases,  to  hasten  the  separation  of  the  sloughs,  but 
their  employment  gives  rise  to  pain  and  uneasiness, 
and  is  not  usually  necessary.  When  the  sloughs  have 
separated  in  severe  burns,  the  sores  should  be  treated 
Avith  water  or  other  dressing,  like  an  ortlinaiy  granu- 
lating wound.  When  the  tissues  have  been  completely 
charred,  tlie  case  must  be  treated  with  poultices  until 
the  dead  parts  se])arate.  If  sloughs,  the  result  of  a 
burn,  should  be  deep,  and  in  the  region  of  important 
blood-vessels,  the  case  should  be  carefully  watched  until 
they  have  separated,  for  serious  haemorrhage  may  ensue, 
owing  to  the  giving  way  of  an  artery  or  vein. 

Opium  should  be  freely  given  in  cases  of  burns,  if 
there  is  much  pain,  and  when  the  patient  becomes 
weak  and  exhausted,  stimidants  and  nutritious  diet 
must  be  administered. 

H 
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Hanging  and  Strangulation.  —  A  house-surgeon 
or  dresser  may  be  called  upon  to  treat  a  patient 
who  is  in  an  insensible  or  semi-insensible  state,  the 
result  of  being  suspended  by  the  neck,  or  of  compres- 
sion applied  to  this  region,  by  means  of  a  rope  or 
other  cord,  or  the  fingers.  The  face,  head,  and  back 
of  the  neck  of  such  patients  are  usually  dark  in  colour, 
swollen,  and  congested.  Children  and  infants,  who 
have  been  accidentally  smothered  in  bed,  are  some- 
times found  in  a  similar  insensible  condition ;  but  the 
congestion  and  swelling  of  the  face  is  not  present  in  all 
such  cases.  The  inhalation  of  carbonic  acid  or  other 
gas  is  an  accident  which  occasionally  happens  in  brewe- 
ries, in  old  wells,  in  mines,  and  in  other  places,  and 
produces  either  complete  or  partial  insensibility.  In 
some  of  these  instances  the  face  is  swollen  and  con- 
gested ;  in  others,  there  is  little  alteration  of  the  features. 

Treatment. — If  there  should  be  any  rope  or  other 
cause  which  has  produced  the  symptoms  still  acting, 
it  ought  at  once  to  be  removed.  Endeavours  should 
then  be  made  to  stimulate  the  heart's  action  by  arti- 
ficial respiration,  and  by  the  application  of  warmth 
and  friction  to  the  surface  of  the  body.  If  there  is 
much  congestion  of  the  face  and  head,  the  external 
jugular  vein  may  be  ojjened.  In  cases  of  suffocation, 
depending  upon  the  inhalation  of  bad  air  (as  in  the 
case  of  smothered  infants),  or  of  carbonic  or  other  gases, 
cold  water  should  be  dashed  on  the  surface  of  the 
body,  and  then  artificial  respiration  employed,  to- 
gether with  warmth  and  friction. 

Drowning. — These  cases  are  occasionally  met  with 
in  surgical  practice,  and  although  they  may  be  almost 
hopeless,  owing  to  the  length  of  time  that  the  body 
has  been  immersed,  it  is  always  right  to  endeavour  to 
restore  animation. 

Treatment. — This  consists  in  employing  artificial 
respiration,  and  at  the  same  time  thoroughly  diying 
the  body,  and  applying  dry  heat  and  friction  to  its 
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surface.  If  the  patient  sliould  be  at  all  sensible, 
stimulants  should  be  administered  by  the  mouth,  and 
if  he  is  unable  to  swallow  them,  they  may  be  given 
in  the  form  of  enemata.  The  galvanic  battery,  if  at 
hand,  should  also  be  used  over  the  region  of  the  heart. 

Artificial  Eespiration. — There  are  two  principal 
methods  of  employing  artificial  respiration,  either  of 
which  may  be  usefully  adopted  in  cases  of  suspended 
animation. 

The  first  method  is  "Marshall  Hall's,"  and  con- 
sists in  placing  the  patient  on  his  face,  and  draw- 
ing forward  the  tongue,  the  right  arm  being  flexed 
and  laid  under  the  forehead,  so  as  to  j^revent  the 
mouth  and  nostrils  coming  in  contact  with  the  ground. 
The  patient  should  then  be  turned  on  one  side,  and 
half-way  on  his  back,  and  brought  back  again  on  to 
his  face,  by  laying  hold  of  the  left  shoulder  and  hip. 
This  motion  is  to  be  regularly  repeated  every  few 
seconds  as  lonjc  as  mav  be  thou2;ht  rif;ht. 

The  second  method  is  "  Sylvester's,"  and  is  performed 
by  placing  the  patient  on  his  back,  and  drawing  the 
arms  gradually  upwards  over  the  head,  and  then  bring- 
ing them  down  again  to  the  side,  this  movement  being 
repeated  every  few  seconds  as  long  as  may  be  advisable. 
The  resj)iration,  when  first  it  returns,  may  be  very 
feeble,  and  it  may  therefore  be  advisable  to  assist  it  by 
keeping  up  the  movements  for  some  little  time,  or  by 
placing  one  hand  on  eacli  side  of  the  chest  and  altei-- 
nately  pressing  and  relaxing  them,  so  as  to  encoui-age 
the  natural  respiratoxy  movements.  This  latter  jiro- 
ceeding  will  sometimes  be  found  sufficient  in  cases  of 
temporary,  suspended,  or  diminished  respiration. 

Artificial  respiration  should  be  persevered  with  for 
half  an  hour  at  least  in  cases  of  suspended  animation, 
where,  there  is  any  chance  of  recovery. 

Rape  and  Criminal  Assaults. — The  house-surgeon 
or  dresser  may  be  called  upon  to  examine  children  or- 
women  on  whom  rape  or  criminal  assaults  have  been 
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committed.  Patients  wlio  liave  been  thus  injured 
sLould  be  cai-cfully  examined  at  once,  and  a  note  taken 
of  their  condition.  The  state  and  arrangement  of  tlieir 
clothes,  and  any  stains  on  them,  should  be  first  looked 
at,  and  then  the  surface  of  the  body,  especially  in  the 
region  of  the  genital  organs,  should  be  examined,  and 
any  traces  of  bruises  or  other  injuiy  observed,  and  their 
nature,  whether  recent  or  of  old  standing,  determined. 
The  genital  organs  should  next  undergo  a  thorough 
investigation,  and  the  state  of  the  external  "parts  and 
vagina  ascertained.  If  tliere  be  any  discharge  fi-om 
the  vagina,  its  nature  and  cause  should  be  inquired 
into,  and,  if  necessary,  it  ought  to  be  investigated  mi- 
croscopically. The  man  or  boy  accused  of  the  assault 
may  sometimes  be  brought  for  examination,  in  order 
that  the  surgeon  may  give  evidence  as  to  his  being 
guilty  or  not  guilty.  In  such  cases,  the  man's  body 
should  be  examined  for  any  traces  of  bruises,  scratches, 
or  other  injury  which  the  woman  may  have  inflicted 
upon  him  in  her  stniggles.  His  genital  organs  should 
■be  looked  at,  any  injury  upon  them  noted,  and  the 
existence  or  non-existence  of  venereal  disease  deter- 
mined. 

Poisoning. — Patients  suflfering  from  the  effects  of 
poison  are  often  brought  to  hospitals,  and  require  to 
be  promptly  treated.  The  fii-st  thing  to  be  done  in 
the  majority  of- these  cases  is  to  get  the  stomach  emp- 
tied as  soon  as  possible,  and  then,  if  tlie  nature  of  the 
poison  is  ascertained,  to  administer  the  proper  remedies 
wliich  will  counteract  it.  The  stomach  is  best  emptied 
either  by  means  of  the  stomach-pump,  or  by  adminis- 
tering a  strong  emetic.  The  emetic  generally  used  for 
•this  purpose  is  a  strong  solution  of  sulphate  of  zinc  (a 
scruple  to  one  ounce  of  water  answers  well). 

Laudanum,  or  some  preparation  of  opium,  is  tlu' 
poison  most  frequently  taken,  and  the  symptoms  which 
it  produces  vary  in  intensity  according  to  the  amount 
fiwallowed,  the  constitution  of  the  patient,  and  the 
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time  wliich  has  elapsed  since  the  poison  was  received 
into  the  stomacli.  In  the  milder  cases,  the  patient  is 
^  merely  drowsy  and  sleepy  ;  but,  in  other  cases,  there 
is  almost  total  insensibility,  with  feeble  respiration 
and  contraction  of  the  pupils.  Uncomplicated  cases 
of  apoplexy  can  generally  be  distinguished  from  those 
of  opium  poisoning,  by  the  fact  that  in  the  former  the 
patient's  breathing  is  laboured  and  stertorous. 

The  treatment  consists  in  introducing  the  stomach- 
pump,  emptying  the  stomach,  and  washing  it  out  with 
warm  water,  until  all  traces  of  the  poison  have  disap- 
peared from  the  fluid  pumped  out.  If  the  stomach- 
pump  is  not  at  hand,  an  emetic  ought  to  be  given 
immediately,  and  its  action  encouraged  by  making  the 
patient  drink  largely  of  warm  water.  Means  should 
also  be  employed  to  arouse  the  patient  and  prevent 
him  or  her  sleeping.  This  is  best  done  by  walking 
the  patient  about,  slapping  the  surface  of  the  body, 
and,  if  he  or  she  should  be  insensible,  or  too  drowsy  to 
move  about,  the  galvanic  battery  ought  to  be  applied 
to  different  parts  of  the  body,  and  counter-irritation, 
by  means  of  mustard  or  other  blisters,  exercised  on  the 
lower  extremities.  If  the  patient  is  able  to  swallow, 
strong  coffee  may  be  usefully  administered  after  the 
stomach  has  been  thoroughly  cleaned  out;  and  if  he 
or  she  is  very  weak,  small  doses  of  stimulants  may  be 
given. 

Alcohol. — Patients  labouring  under  the  eftects  of  an 
overdose  of  alcohol  are  also  brought  to  hospitals,  and 
require  to  be  treated  on  the  same  principles  as  those 
recommended  in  opium  poisoning. 

Oxalic  Acid  and  Mineral  Acids.— The  treatment 
of  cases  of  poisoning  with  these  acids  is,  to  administer 
solutions  of  magnesia  or  chalk  in  milk,  and  to  make 
the  patient  drink  demulcent  fluids  freely. 

Prnssic  Acid,  Arsenic,  and  Strychnine.— These 
substances,  when  taken  in  large  doses,  usually  prove 
very  speedily  fatal,  and,  therefore,  such  cases  of  poison- 
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ing  admit  of  little  treatment.  All  that  can  be  done  is 
to  get  the  stomach  emptied  by  means  of  an  emetic, 
and  stimulate  the  surface  of  the  body  by  cold  effusion 
or  friction. 

Alkalis. — The  treatment  of  poisoning  by  these  sub- 
stances is,  to  administer  vinegar  diluted  with  water 
and  some  kind  of  sweet  oil. 

Corrosive  Sublimate. — The  treatment  of  cases  in 
which  this  poison  has  been  swallowed  is,  to  administer 
the  white  of  eggs  and  milk  or  gluten. 

GRANULATING  WOUNDS,  AND  THEIR  TREATMENT. 

If  the  edges  of  a  wound  do  not  heal  by  first  inten- 
tion, or  if  portions  of  the  skin  or  other  soft  textures 
are  destroyed  by  disease,  or  separated  by  injury,  a 
granulating  surface  or  surfaces  is  the  result,  for  it  is 
by  means  of  granulations  that  such  wounds  or  sores 
heal.  The  house-surgeon  or  dresser  is,  therefore,  con- 
stantly called  upon  to  treat  gi'anulating  surfaces, 
which  may  be  in  a  healthy  condition,  or  which  may, 
from  some  local  or  constitutional  cause,  be  in  an  ab- 
normal state.  The  numerous  sores  and  ulcers  which 
come  under  the  notice  of  the  surgeon  are  merely  un- 
healthy conditions  of  granulating  surfaces. 

Treatment. — The  treatment  of  a  healthy  granulating 
wound  consists  in  keeping  its  edges  clean,  and  applying 
simple  water-dressing;  or,  if  this  ch-essing  u-ritates  the 
.skin,  diy  or  greasy  dressing  may  be  used.  The  dress- 
ing should  be  so  applied,  that  the  dischai-ge  coming 
from  the  surface  of  the  wound  will  get  ready  exit. 
The  surface  of  a  healthy  granulating  sore  should  not 
be  washed,  or  otherwise  interfered  with.  If  two  gi-anu- 
lating  surfaces  be  brought  together,  and  retained  in 
apposition,  they  will  unite;  and,  tlierefore,  when 
their  union  is  desii-able,  they  should  be  kept  in 
contact  by  means  of  sticking-plaister  or  bandaging. 
Occasionally,  sutures  may  be  employed  for  this  pur- 
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pose.  Cases  of  harelip,  which  hare  not  united  by  first 
intention,  may  sometimes  be  got  to  unite  in  this  way. 
It  not  nnfrequently  happens,  especially  after  burns, 
that  the  granulations  rise  up  above  the  level  of  the 
surrounding  parts,  and  prevent  the  proper  healing  of 
the  wound  or  sore.  Such  exuberant  granulations  are 
popularly  termed  "proud  flesh."  The  best  treatment 
for  reducing  these  granulations  is,  the  application  of 
jiressure  to  them,  or  the  employment  of  astringents  or 
caustics.  If  these  means  fail,  the  granulations  may  be 
.shaved  ofi'with  a  sharp  knife.  Pressure  may  be  applied 
in  the  form  of  a  pad  of  dry  lint,  or  a  piece  of  thin  sheet- 
leadj  cut  to  the  size  of  the  wound,  and  retained  on  it 
by  means  of  a  bandage.  Solutions  of  sul^ihate  of  zinc 
or  sulpliate  of  copper,  or  the  solid  sulphate  of  copper  or 
nitrate  of  silver,  may  also  be  emj^loyed  to  destroy  or 
diminish  granulations  which  are  too  excessive.  It 
often  hapjoens,  during  the  healing  of  a  large  granulat- 
ing sore,  that  after  a  time  the  granulations  become 
feeble  and  pale,  and  the  healing  action  goes  on  very 
slowly.  When  this  takes  place,  it  is  necessary  to  apply 
some  slight  stimulant,  in  the  form  of  the  "  red"  or 
"  blue"  lotion.  By  alternating  these  lotions  with  one 
another,  and  with  water-dressing,  a  beneficial  efiect  is 
often  best  produced. 

The  proper  treatment  of  the  various  ulcers  will  be 
foimd  in  any  practical  work  on  sui-gery.  Many  of  the 
patients  suffering  from  ulcers  of  the  legs  who  apply 
for  advice,  and  who  cannot  be  admitted  into  hospital, 
will  be  best  relieved  by  the  application  of  strapping 
(either  sticking-plaister  or  wet  strips  of  linen),  and  a 
carefvdly- adjusted  bandage  to  the  affected  limb  or 
limbs. 

ERYTHEMA,  ERYSIPELAS,  SLOUGHING  AND  HOSPITAL 
GANGRENE,  PYCEMIA,  AND  TETANUS. 

Erythema. — This  affection  occasionallv  attacks  some 
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I>art  of  the  margin  of  a  wound,  and  may  confine  itself 
to  the  neighbourhood  of  the  wound,  or  wander  more 
or  less  over  the  body  generally  in  the  form  of  patches. 
This  affection  causes  slight  swelling  and  tenderness  of 
the  skin,  but  is  not  of  such  a  briglit  red  colour,  and 
does  not  si>read  regularly  as  erysipelas.  There  may 
1)6  considerable  fever  and  constitutional  disturbance  as 
a  result  of  erythema,  which  in  most  cases  subside  in  a 
few  days.  Erythema  is  best  treated  by  administering 
some  saline,  combined  with  a  diaphoretic  and  ano- 
dyne. Such  a  mixture  as  the  following  answers  very 
well : — 

R  Vini  antimonialis,    .  .  gss. 

Sol.  mur.  morphise,  .  .  3iii. 

Mistiirse  camph.,      .  .  gvi. 

Twenty  to  thirty  drops  to  be  taken  in  water 
every  two  or  three  honrs. 

If  there  is  much  local  uneasiness,  liot  fomentations  or 
poultices  should  be  applied  over  the  wound,  and  the 
affected  surface  dusted  with  floiu"  or  other  cooling 
powder. 

Erysipelas. — The  simple  form  of  erysipelas  frequently 
attacks  wounds,  especially  those  of  the  scalp  and  neigh- 
bourhood, and  gives  rise  to  constitutional  disturbance, 
which  varies  in  intensity  in  different  peojjle,  as  well 
as  local  uneasiness  and  an  imhealthy  conchfcion  of  the 
surface  of  the  wound.  When  the  woimd  is  situated 
on  the  head,  the  face  may  become  much  swelled,  the 
features  obscured,  and  the  glands  of  the  neck  painful 
and  enlarged.  When  this  affection  attacks  the  mar- 
gin of  a  wound,  it  generally  spreads  rapidly  in  all 
directions,  or  afi'ects  separate  portions  of  the  skin, 
which  portions  soon  join  with  one  another  so  as  to 
form  one  continuous  siu-face,  the  patches  first  attacked 
becoming  paler  in  colour  as  the  disease  advances. 
The  treatment  of  simple  erysipelas  should  be  con- 
ducted according  to  the  state  of  the  patient.    If  the 
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patient  be  healthy  and  strong,  the  saline  and  diapho- 
retic mixture  recommended  in  erythema  should  be 
given  until  the  acute  symptoms  disappear,  and  then  the 
tincture  of  the  muriate  of  iron  administered  in  doses 
of  twenty  or  thirty  drops  three  times  a-day.  All  stimu- 
lating food  or  drink  should  be,  in  the  first  instance, 
avoided,  and  the  ward  or  apartment  in  which  the 
patient  is  kept  well  ventilated.  When,  however,  the 
patient  has  been  enfeebled  by  disease  or  dissipation,  it 
is  generally  advisable  to  treat  him  or  her  by  giving 
stimulants  and  u"on  from  the  fij^-st.  The  local  treat- 
ment is  the  same  as  that  of  erythema.  If  small 
abscesses  form,  they  must  be  opened.  Phlegmonous 
erysipelas  also  follows  wounds  and  other  injuries,  and 
requii^es  early  treatment,  for  it  speedily  leads  to  de- 
struction of  tissvie  and  diffuse  suppuration  if  proper 
means  be  not  used  to  stay  its  jDrogress.  This  affection 
is  often  accompanied  by  severe  constitutional  ii'ritation, 
with  delirium  and  other  serious  symptoms.  The  treat- 
ment consists  in  making  free  incisions  down  into  the 
areolar  tissue,  which  is  the  seat  of  the  inflammation, 
giving  the  patient  stimulants,  tonics,  and  nutrient  diet 
to  support  his  strengtli,  and  applying  fomentations  or 
poultices  until  the  sloughs  separate. 

Slougliing  and  Hospital  Gangrene. — When  patients 
have  been  in  an  hospital  for  some  time,  their  wounds 
or  sores  occasionally  put  on  an  unhealthy  appearance 
and  action.  This  condition  is  usually  ow^ng  to  some 
temporary  derangement  of  the  liealth,  produced  by  the 
confinement  or  other  cause,  and  is  in  most  cases 
checked  by  sending  the  patient  home,  so  that  he  may 
have  change  of  air  (in  some  cases  it  is  sufficiejit  to 
change  the  patient's  ward),  and  correcting  any  bad 
state  of  the  health  by  proper  constitutional  remedies. 
It  is  not  uncommon  for  more  or  less  of  the  edges  of 
wounds  to  slough  as  a  result  of  injury  or  inflamma- 
tion; but  in  such  cases  the  deatli  of  tissue  is  usually 
limited,  and  does  not  spread.    The  treatment  for  such 
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sloughing  consists  in  applying  a  poultice  or  warm- 
water  dressing  until  tlie  dead  ])aits  separate,  and  then 
treating  the  granulating  surface  left  in  the  usual  way. 

Wounds  and  sores  are,  however,  liable  to  be  affected 
with  sloughing  phagedsena,  or  hospital  gangrene — a 
much  more  serious  condition — especially  when  a  num- 
ber of  patients  are  congi-egated  together.  When  this 
sloughing  2)hagedsena  attacks  a  wound  or  sore,  it 
speedily  enlarges  it  by  destroying  the  sun-ounding 
tissues,  so  that  in  a  very  few  days  such  a  wound  will 
have  increased  to  five  or  six  times  its  original  size. 
In  addition,  this  affection  is  always  accompanied  by 
constitutional  disturbance,  which  may  be  very  severe 
if  the  affected  surface  is  extensive,  or  if  the  disease 
is  very  rapid  in  its  progress.  The  first  local  symptom 
of  this  condition  is  usually  more  or  less  swelling 
find  inflammation  of  the  parts  ai'ound  the  wound. 
The  edges  and  sm-face  of  the  wound  then  soon  pre- 
sent the  appearance  of  sloughing  or  ragged  ulceration, 
or  both;  and  these  processes  rapidly  spread  if  not 
checked,  destroying  the  tissues  in  theii'  progress.  The 
disease  is  apt  to  occur  epidemically  in  some  hospitals, 
and  when  it  has  attacked  one  patient,  it  frequently 
attacks  also  the  wounds  of  the  other  patients,  no  mat- 
ter how  triA^ial  they  may  be.  When  one  or  more 
wards  of  an  hosjDital  are  thus  affected,  operations  even 
of  the  slightest  nature  cannot  with  safety  be  per- 
formed, owing  to  the  risk  that  there  is  of  the  wounds 
becoming  attacked. 

Treatment. — If  an  isolated  case  occurs,  the  affected 
patient  should  be  at  once  removed  from  the  ward,  or  all 
the  other  ijatients  should  be  taken  away.  The  infected 
ward  must  be  well  ventilated,  and  disinfectants  freely 
used  in  it.  All  dressings  removed  from  the  infected 
wound  or  wounds  should  be  immediately  taken  away  and 
destroyed,  so  that  they  will  not  come  in  contact,  directly 
or  indirectly,  with  the  woimds  of  the  other  patients.  If 
it  be  possiiole,  the  house-surgeon  or  dresser  Avho  has 
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charge  of  tLe  affected  case  should  not  touch  other 
healthy  wounds  in  the  hospital.  If  he  is  obliged  to  do 
this,  he  should  take  special  care  to  wash  his  hands 
carefully  with  some  disinfectant  before  handling  the 
other  wounds.  The  local  treatment  consists  in  drying 
the  affected  sore  thoroughly,  and  then  freely  applying 
strong  nitric  acid  to  its  whole  surface  and  margins.  A 
poultice,  Avith  which  charcoal  may  be  mixed,  should 
then  be  applied,  imtil  the  sloughs  separate.  If  one 
application  of  the  acid  does  not  check  the  progress  of 
the  disease,  it  must  be  repeated.  If  the  patient  is 
sensitive,  and  the  affected  surface  large,  he  should  be 
chloroformed.  If  the  sloughing  be  in  the  situation  of 
large  blood-vessels,  precautious  must  be  taken  to  stay 
hfemorrhage,  in  case  these  vessels  should  become  impli- 
cated. The  patient's  strength  must  be  supported  by 
nutritious  food,  stimulants,  and  tonics. 

Pyoemia. — This  affection,  which  proves  so  fatal  after 
surgical  operations  and  injuries,  may  follow  any  injury 
or  surgical  operation.  It  appears  especially  liable  to 
attack  patients  who  have  been  weakened  from  loss  of 
blood  or  other  causes,  or  who  have  lived  intemperate 
lives.  An  unhealthy  atmosphere  also  predisposes 
to  this  disease.  The  first  symptom  of  ^^yoemia  is 
usually  one  or  more  rigors,  which  are  soon  followed 
by  restlessness,  quick  pulse,  furred  tongue,  anxious 
expression,  profuse  perspiration,  which  has  generally  a 
characteristic  sour  smell,  delii-ium,  and  death.  The 
skin  frequently  has  a  jaundiced  appear;uice,  and  any 
action  in  the  wound  is  generally  stayed.  This  is  the 
}n'ogress  of  an  acute  case  of  pyojmia,  which  may  prove 
fatal  in  two,  three,  or  four  days  after  the  first  i-igor. 
In  more  chronic  cases  the  patient  may  live  for  several 
weeks,  and,  in  a  few  instances,  recovery  has  taken 
place ;  but  this  latter  result  is  rare.  In  the  chronic 
cayes  the  secondary  affections  of  pyoemia  have  time  to 
develope  themselves,  so  that  patients  may  suffer  from 
implication  of  the  internal  viscera,  from  effusions  into 
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or  suppuration  of  the  joints,  or  from  suppuration  of  the 
soft  textures. 

Treatment. — Soothing  and  disinfectant  applications 
to  the  -wound  or  sore.  The  constitutional  treatment 
should  at  first  consist  of  the  careful  adniiuisti-ation  of 
purgatives  (the  saline  purgatives  are  the  best),  if  the 
bowels  are  confined. 

Opium  should  then  be  freely  given,  if  there  is  much 
restlessness,  and  the  patient's  strength  diligently  sup- 
ported by  stimulants,  tonics,  and  nutritious  food. 
Suppurations  in  the  soft  tissues  and  joints  must  be 
treated  by  incisions  in  the  usual  way,  and  by  local 
soothing  applications. 

Tetanus. — Traumatic  tetanus  may  folloAv  any  abra- 
sion, wound,  or  injury.  It  is  most  frequently  met  with 
in  hospital  practice,  as  a  resvdt  of  lacerated  wounds  or 
other  injuries  of  the  extremities,  burns,  and  surgical 
operations.  The  symptoms  of  tetanus  are  a  stiffness  or 
uneasiness  in  the  muscles  of  the  lower  jaw  and  back  of 
the  neck  (this  symptom  is  often,  at  first,  thought  by 
the  patient  to  depend  on  a  simple  cold),  pain  below  the 
sternum,  and,  as  the  disease  goes  on,  locking  of  the  jaw 
takes  place  ("  trismus").  Certain  muscles  of  the  back 
or  abdomen  become  contracted  and  rigid,  causing  the 
body  to  be  bent  backwards  or  forwai'ds.  The  muscles, 
both  on  the  anterior  and  posterior  aspects  of  the  neck, 
contract  spasmodically,  especially  when  the  patient 
makes  any  attempt  to  swallow.  Other  muscles  of  the 
body  become  contracted  and  rigid.  The  muscles  of  the 
face  are  sometimes  affected,  and  cause  distortion  of  the 
features.  The  bowels  are,  in  most  cases,  constipated, 
and,  occasionally,  retention  of  urine  exists.  The  patient 
may  have  occasional  moments  of  rest  from  the  spasms 
of  the  neck;  but  the  slightest  attempt  to  swallow,  or 
any  movement,  may  bring  them  back  again,  until  the 
patient  dies  during  one  of  the  spasms,  or  gi-adually  sinks 
from  exhaustion.  The  largest  number  of  cases  of 
tetanus  occur  within  two  or  three  weeks  after  the  in- 
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juiy  01-  surgical  opei'ation.  Cases  have,  however, 
occurred  after  this  jjeriod. 

Treatment. — Remove  any  local  cause  of  irritation 
as  soon  as  possible,  and  apply  soothing  applications  to 
the  wound.  AmjDutation  of  an  injured  linger,  toe,  or 
limb  is  advisable  in  some  instances,  in  order  to  endea- 
vour to  set  rid  of  a  local  ii-ritation.  Relieve  the  con- 
stijjation,  by  administering  a  di-op  or  two  of  croton  oil, 
and  give  morphia  or  other  sedative  freely,  so  as  to 
produce  and  keep  up  its  full  action  on  the  system. 
If  the  spasms  are  very  severe,  the  patient  may  be  made 
to  inhale  chloroform,  not  only  to  relieve  this  symptom, 
but  also  to  prevent  its  recurring.  When  the  patient 
survives  more  than  a  few  days,  it  will  be  necessary  to 
support  his  strength  by  nourishing  diet  and  stimulants. 

Delirium  Tremens. — Patients  who  have  led  dissi- 
pated or  irregular  lives,  are  not  unfrequently  attacked 
with  delirium  tremens  when  they  sustain  an  injury,  or 
undergo  a  surgical  operation.  These  cases  must  not  be 
confounded  with  delirium  depending  on  other  causes. 
Patients  who  are  attacked  with  this  aifection,  and  who 
are  restless,  usually  require  some  restraint,  as  they  are 
apt  to  displace  dressings  and  other  apj)liances,  or  aggra- 
vate the  injuries  from  wliich  they  are  suffering.  In 
hospital  practice,  it  is  more  convenient  to  remove  the 
patient  to  the  ward  set  apart  for  the  treatment  of  such 
cases,  or  to  some  small  ward  where  he  will  not  disturb 
the  other  inmates.  Opium  and  other  remedies  must 
then  be  administered,  to  subdue  the  excitement  of  the 
disease.  The  majority  of  such  cases  are  best  treated 
by  opium  alone,  and  avoidance  of  all  stimulants ;  but 
there  are  some  cases  in  which,  owing  to  the  patient's 
weakness  and  exhaustion,  it  is  necessary  to  give  stimu- 
lants in  addition  to  opium.  When  it  is  desii-ed  to  re- 
strain a  patient's  struggles  in  this  or  other  forms  of 
delirium,  a  "  straight  jacket"  is  generally  used.  This 
appliance  is  nothing  more  than  a  shirt  made  of  some 
strong  material,  and  with  long  arms.    The  shirt  is 
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placed  on  the  patient  in  the  usual  way,  the  arms  of  it 
being  drawn  over  the  hands,  and  tied  round  with  a 
piece  of  strong  cord  or  bandage,  the  ends  of  which 
should  then  be  secured  to  the  sides  of  the  bed.  By 
this  means  the  patient's  hands  are  rendered  quite 
secure.  It  is  only  then  necessary  to  fasten  the  patient's 
feet  to  the  bottom  of  the  bed,  and,  if  advisable,  to  pass 
a  broad  belt  or  strap  round  his  body,  attaching  it  to 
the  bed,  or  some  fixed  object  near. 

HAEMORRHAGE. 

Bleeding  may  be  the  result  of  a  wound  or  other  in- 
jury, or  it  may  depend  upon  some  constitutional  cause. 
Blood  may  flow  externally,  as  in  the  case  of  a  wound, 
or  it  may  be  extravasated  into  the  tissues  of  the  body, 
or  into  some  of  its  cavities.  Bleeding  also  takes  place 
from  mucous  or  serous  membranes,  with  or  without 
abrasion  of  their  smface.  Haemorrhage  may  be  arterial 
or  venous,  but  unless  an  artery  or  vein  alone  is  wounded, 
the  blood  which  flows  from  a  wound  of  the  soft  tex- 
tures is  usually  partly  venous  and  partly  arterial,  the 
latter  generally  predominating.  If  an  arteiy  or  vein 
of  large  size  be  wounded,  the  bleeding  will  be  either 
arterial  or  venous  accordingly.  When  arterial  bleed- 
ing takes  place  from  a  wound,  the  blood  is  usually 
forced  out  more  or  less  in  jets  con-esponding  to  the 
jjulsations  of  the  artery.  The  blood  itself  is  of  a  bright 
scarlet  colour,  and  when  pressure  is  made  upon  the 
trunk  of  the  vessel  between  the  wound  and  the  heart, 
the  bleeding  is  stayed.  "When  a  vein  is  wounded,  the 
blood  is  dark  in  colour,  and  issues  out  in  a  continuous 
flow  or  stream.  When  pressm'e  is  made  upon  the 
trunk  of  the  vein  between  the  wound  and  the  heart, 
the  bleeding  is  not  stayed  but  increased.  In  general 
terms  it  may  be  stated,  that  when  it  is  necessary 
tempoi'arily  to  stay  arterial  bleeding,  pressure  must  be 
made  upon  some  part  of  the  trunk  of  the  ai-tery  between 
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tlie  wound  and  the  heart,  provided  pressure  cannot  be 
applied  directly  to  the  wound  in  the  vessel  itself ;  but 
in  order  temporarily  to  stay  venous  bleeding,  the  pi-es- 
sure  must  be  applied  upon  the  wounded  portion  of  the 
vein. 

Bleeding  from  Wounds. — Wounds,  the  result  of 
injury  or  sm^gical  ojseration,  bleed  more  or  less  accord- 
ing to  the  vascularity  of  the  tissues  wounded,  and  the 
number  and  size  of  the  blood-vessels  divided.  If  the 
vessels  wounded  be  small,  the  bleeding  usually  soon 
ceases,  provided  there  be  no  constitutional  or  local 
cause  to  keep  up  the  haemorrhage,  by  placing  the  part 
at  rest,  and  if  need  be,  applying  a  little  cold  water. 
When  even  small  arteries  continue  to  throw  out  jets 
of  blood,  or  to  "  spout,"  as  it  is  generally  tei-med,  they 
keep  up  the  bleeding,  and  must  therefore  be  secured  by 
the  ligature,  or  if  very  small,  their  extremities  may  be 
twisted  with  a  pair  of  forceps.  Closing  the  edges  of 
tlie  wound,  and  holding  them  in  contact  for  a  minute 
or  two,  is  also  a  good  method  to  stay  bleeding  which  is 
coming  from  a  number  of  very  minute  vessels.  When 
the  bleeding  is  coming  from  a  large  artery  or  its 
branches,  the  vessel  or  vessels  must  be  at  once  tied, 
for  the  bleecUng  from  such  a  wound  may  be  serious. 
Although  bleeding  from  a  wound  may  have  entirely 
ceased,  it  sometimes  happens  that  it  returns  a  few 
hours  after,  when  reaction  has  taken  place,  and  when 
the  patient's  circulation  becomes  more  active.  This 
bleeding  is  usually  termed  "reactionary,"  or  "inter- 
mediary." When  bleeding  comes  on  some  days  oi- 
weeks  after  the  wound  or  injury  has  been  inflicted,  it 
usually  depends  upon  a  diseased  condition  of  the  walls 
of  the  vessel,  or  some  excessive  or  unhealthy  action, 
which  has  prevented  or  delayed  the  proper  obstruction  ' 
of  the  wounded  artery  or  vein.  Such  bleeding  is 
termed  "  secondaiy." 

When  a  patient  has  lost  a  large  quantity  of  blood, 
faintness  and  collapse  usually  result.    The  amount  of 
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blood  that  may  be  lost,  before  this  condition  is  produced, 
varies  in  different  persons,  and  is  also  somewhat  in- 
fluenced by  their  position  at  the  time.  The  state  of 
collapse  or  faintness  favours  the  coagulation  of  the 
blood,  and  bleeding,  even  from  large  vessels,  may 
therefore  be  temporarily  stayed  under  such  circum- 
stances. As  soon,  however,  as  the  patient  begins  to 
recover,  the  haemorrhage  is  apt  to  return,  especially  if 
a  large  vessel  has  been  wounded. 

When  the  wound  is  small  and  pimctured  in  its  nature, 
and  implicates  an  artery  or  its  branch,  the  blood  may 
be  poured  into  the  soft  tissues,  and  give  rise  to  a  false 
aneui'ism. 

Treatment  of  Haemorrhage  from  Wounds. — In  the 

first  place,  ascertain  the  nature  of  the  bleeding.  If  it 
be  merely  a  general  oozing,  without  any  distinct  arte- 
rial jet  or  venous  flow,  keep  the  part  at  rest,  remove 
all  clots,  and  apply  a  piece  of  lint  or  rag  dipped  in 
cold  water.  If  this  does  not  stoj)  the  bleeding,  apply 
a  compress  of  dry  lint  over  the  surface  of  the  wound, 
and  keep  it  in  position  by  means  of  a  bandage.  If  the 
bleeding  is  coming  from  a  cavity  or  hollow,  stuff  it  with 
lint,  apply  a  compress  over  the  mouth  of  the  wotmd, 
and  secure  it  with  a  bandage.  Should  the  bleeding  be 
coming  from  the  surface  of  a  wound  which  cannot  be 
thus  treated,  a  piece  of  lint  dipped  in  some  styptic, 
such  as  the  tincture  of  muriate  of  iron,  or  infusion  of 
matico,  should  be  a])plied  to  it.  When  a  distinct  jet  or 
jets  can  be  seen  in  a  wound,  the  wounded  artery  or  arte- 
ries should  be  seized  and  tied.  When  a  vein  is  wounded, 
the  bleeding  is  usually  readily  arrested  by  applying  a 
compress  over  the  wound  and  raising  the  Hmb;  but,  if 
this  is  not  effectual,  the  vein  may  be  seized  and  tied 
like  an  artery.  If  an  artery  has  been  completely  divided, 
ligatures  should  be  carefully  applied  to  both  the  divided 
ends,  and,  when  an  artery  is  simply  wounded,  a  liga- 
ture must  be  tied  round  the  vessel  both  above  and 
below  the  wound,  the  wound  in  the  soft  textures  being 
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enlarged,  if  necessary,  in  order  to  accomplish  this. 
In  wounds  of  the  hand  or  foot,  where  an  artery  is 
divided,  a  small  firm  compress  of  lint  should  be  placed 
immediately  over  the  wound  in  the  vessel,  and  ^hen 
one  or  more  additional  compresses  on  the  top  of  this, 
the  whole  being  secui'ed  in  position  by  means  of  a 
bandage  firmly  applied.  In  applying  the  first  com- 
press, care  should  be  taken  to  place  it  accurately  on 
the  wounded  vessel,  otherwise  it  will  be  of  little  use. 
In  cases  where  the  divided  ends  of  an  artery  have 
retracted,  and  cannot  be  seized,  a  needle  or  needles 
may  be  introduced,  in  the  form  of  acu-pressure,  so  as 
to  compress  the  vessel  and  stay  the  bleeding.  In 
treating  all  cases  of  bleeding,  the  patient  should  be 
kept  cool  and  qiiiet,  and  not  allowed  to  take  warm  or 
stimulating  food  or  drink.  If  the  patient  is  restless  or 
uneasy,  ojDium  or  other  sedatives  should  be  adminis- 
tered. 

Intermediary  hfemorrhage  must  be  treated  by  re- 
moving the  dressings,  taking  away  all  clots,  and 
applying  cold,  and,  if  any  arteries  spout,  they  should 
be  tied.  If  there  are  sutures  keeping  the  edges  of  the 
wound  together,  they  ought  to  be  divided,  all  clots 
removed,  and  any  jetting  vessels  tied.  If  oozing 
still  continues,  it  will  be  better  to  leave  the  wound 
open,  and  apply  cold  for  an  hour  or  two,  until  the 
bleeding  ceases,  when  the  edges  of  the  wound  may 
be  brought  together  again  by  sutm-es  or  strips  of 
sticking-plaister. 

Secondary  h;emorrhage  must  be  treated  according 
to  the  cause  producing  it.  If  an  artery  has  given 
way  or  has  been  opened  by  unhealthy  ulceration  or 
sloughing,  it  will  be  necessary  to  secure  it  at  once  in 
the  same  manner  as  a  wounded  artery ;  but  it  not  un- 
frequently  happens  that,  owing  to  the' diseased  state  of 
the  artery  or  tissues  round  it,  the  application  of  a  liga- 
ture IS  not  satisfactory.  In  such  cases  pressure  must  be 
tried,  and  if  this  fails,  it  will  be  necessary  either  to  tie 
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tlie  trunk  of  the  ai-tery  higher  up,  or  to  perform  am- 
putation, if  the  case  admits  of  it. 

In  all  cases  of  jsrofuse  arterial  bleeding,  it  is  of  gi-eat 
con^quence  to  stay  the  hsemorrhage  immediately,  and 
this  is  best  done  temporarily  by  the  application  of 
pressure  to  the  trunk  of  the  vessel,  at  some  convenient 
point  between  the  heart  and  the  injuly.  This  pressure 
may  be  applied  either  by  means  of  the  fingers  or  with 
a  tourniquet,  until  the  wounded  vessel  is  secured,  or 
other  means  employed  for  staying  the  haemorrhage. 
When  a  patient  has  lost  a  considerable  quantity  of 
blood,  and  is  in  consequence  faint,  it  is  better  not  to 
attempt  to  arouse  him  until  the  bleeding  point  has 
been  secured. 

Haemorrhagid  Diathesis. — Wounds  inflicted  upon 
a  certain  class  of  patients  bleed  freely  and  continuovisly. 
Even  a  slight  scratch  or  cilt  in  such  patients  may  give 
rise  to  prolonged  and  serious  haemorrhage.  The  bleed- 
in£>'  in  cases  of  hsemorrhagic  diathesis  is  in  the  form  of 
a  general  oozing  from  the  surface  or  siirfaces  of  the 
wound,  which  often,  in  spite  of  treatment,  continues 
until  the  patient  becomes  weak  and  exhausted,  or  dies 
in  consequence.  In  my  own  experience  of  this  bleed- 
ing, I  have  found  that,  in  the  majority  of  instances,  the 
blood  continues  to  flow  until  the  patient  becomes 
weakened  from  the  loss  of  blood,  when  nature  a2ipears 
gradually  to  stay  the  haemorrhage  s])ontaneously. 

The  treatment  of  this  kind  of  hajmoiTliage  consists 
in  bringing  the  edges  of  the  wound  closely  in  contact 
by  means  of  fine  pins  or  needles,  if  this  be  possible,  or 
if  this  cannot  be  done,  steady  and  firm  pressure  must 
be  made  on  the  Wound.  Styptics  should  also  be  tried 
if  pressure  alone  fails.  The  patient  should  be  kept 
cool  and  quiet;  and  if  he  is  restless,  opiates  ought  to 
be  given.  Sucking  ice,  of  drinking  iced  water  or 
milk,  is  often  also  both  gi-ateful  and  useful  in  these 
cases.  There  ai'e  certain  drugs  which,  when  taken 
internally,  are  supposed  to  exercise  an  effect  in  stay- 
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ing  local  lijBmorrhages;  but  with  the  exception  of 
opium,  I  have  little  faith  in  the  use  of  these. 

Bleeding  from  Ulcerated  Surfaces. — The  ulcevated 
surfaces  of  malignant  or  other  tumours  occasionally 
bleed  very  freely.  Such  cases  must  be  treated  by  the 
pressure  of  pads  of  dry  lint,  or  by  the  ajiplication  of 
styptics;  and  if  the  part  cannot  be  thus  treated,  by  the 
application  of  the  actual  cautery.  Varicose  veins  of 
the  leg  occasionally  give  rise  to  ulceration  of  the  skin, 
and  in  consequence  such  veins  may  give  way,  and  a 
serious  or  even  fatal  venous  hiemoirhage  result.  These 
cases  ai'e  to  be  treated  by  applying  a  pad  over  the 
ruptured  point  of  the  vein,  and  securing  it  firmly  in 
position  by  means  of  a  bandage,  the  patient  at  the 
same  time  being  kept  in  the  horizontal  position  with 
the  limb  raised. 

The  after-treatment  of  all  cases  of  severe  h{emorr- 
hage  will  consist  in  giving  the  patient  nutritious  diet, 
stimulants,  and  tonics — of  which  the  preparations  of 
iron  are  generally  the  best. 

Bleeding  into  the  Tissues  and  Cavities. — Blood 
may  be  poured  out  into  the  tissues  of  the  body,  as  a 
result  of  the  rupture  of  one  or  more  small  vessels, 
or  of  the  rupture  or  wound  of  a  large  artery.  In  tht^ 
former  instance,  more  or  less  ecchymosis  is  the  result; 
in  the  latter,  a  false  aneurism  is  very  apt  to  form. 
The  treatment  in  simple  cases  of  ecchymosis  is  merely 
that  whicli  has  been  recommended  in  bruises.  When  a 
large  artery  has  been  ruptured  or  wounded,  an  opera- 
tion for  securing  it  above  and  below  the  injury  will  V)e 
necessary. 

When  blood  is  poured  into  the  ca\  ities  of  tlie 
cranium,  chest,  abdomen,  pelvis,  or  joints,  the  first 
thing  to  be  done  is  to  ascertain  the  source  of  the  luvin- 
orrhage,  if  there  is  an  external  woLind.  If  the  bleed- 
ing is  coming  from  the  superficial  parts,  means  should 
be  used  to  arrest  it,  the  wound  being  kept  open  and 
dilated  if  necessary.    When  the  bleeding  is  from  the 
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cavity  itself,  all  we  can  do  is  to  keep  the  patient  at 
rest,  give  opium,  and  endeavour,  by  the  application  of 
cold. externally,  to  stay  the  internal  bleeding. 

Bleeding  from  Mucous  Surfaces. — When  a  mucous 
surface  is  wounded,  it  may  bleed  more  or  less  accord- 
ing to  the  depth  of  the  wound  and  vascularity  of  the 
part.  Hasmorrhage  may  also  take  place  from  an  un- 
bi'oken  mucous  surface.  The  treatment  of  these  cases 
is  to  apply  pressure,  by  means  of  lint,  and  if  this  fails, 
to  use  styptics  or  the  actual  cautery. 

Epistaxis. — This  tei-m  is  applied  to  bleeding  from 
the  nose,  which  may  be  the  result  of  injury  or  a 
surgical  operation,  or  may  be  caused  by  congestion  of 
the  parts  dependent  on  the  patient's  constitution  or 
state  of  health. 

The  treatment  of  bleeding  from  the  nose  is  to  keep 
the  patient  quiet  and  cool,  and  to  apply  cold  to  the 
face  and  head.  If  this  does  not  stay  the  bleeding, 
plug  one  or  both  nostrils.  If  the  bleeding  depends 
upon  a  wound  near  the  anterior  nares,  it  will  gene- 
rally be  suflficient  to  stuff  the  nosti-il  with  a  little 
lint  introduced  through  the  anterior  nares,  but  when 
the  bleeding  is  coming  from  behind,  or  from  a,  con- 
siderable surface,  it  becomes  necessary  to  plug  both 
the  anterior  and  posterior  nares. 

Plugging'  the  Nostril. — In  order  to  plug  the  pos- 
terior nares,  an  elastic  catheter  should  be  prepared  by 
fastening  to  its  point  a  small  loop  of  thread  or  silk.  A 
firm  compress  of  lint,  rather  less  than  an  inch  square, 
should  also  be  made,  and  fii-mly  secured  to  the  centre 
of  a  piece  of  strong  silk,  about  eighteen  inches  in 
length.  The  catheter  is  then  to  be  introduced  through 
one  nostril,  and  passed  along  the  floor  of  the  nasal 
cavity  until  it  protrudes  behind  the  soft  palate.  Its 
end  must  be  seized  with  the  fingers  or  a  pair  of  forceps, 
and  brought  into  the  mouth,  one  end  of  the  silk  to 
which  the  compress  is  secured  is  then  to  be  fastened 
to  the  loop  at  the  extremity  of  the  catheter,  and  the 
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instrument  drawn  back  through  the  nostril,  bringing 
along  with  it  the  silk,  this  silk  being  laid  hold  of,  as 
shown  in  fig.  39,  taken  from  Listen,  the  compress  can 


Fig.  39. 


be  gradually  drawn  into  the  posterior  nares  by  means 
of  it.  It  is  well  to  guide  the  compress  with  one  finger 
behind  the  soft  jsalate,  as  it  is  apt  to  be  caught  at  this 
point.  When  the  compress  has  been  drawn  into  posi- 
tion, the  two  ends  of  the  thread  (the  one  hanging  out 
of  the  mouth  and  the  other  out  of  the  nostril),  are  to 
be  tied  together  at  the  corner  of  the  mouth,  and 
secured  on  the  cheek  by  a  strip  of  plaister.  A  little 
lint  may  now  be  introduced  into  the  anterior  nares  if 
necessary.  If  both  nostrils  require  to  be  plugged,  two 
separate  plugs  and  threads  must  be  prepared,  each 
being  passed  in  the  way  just  described.  When  it  is 
desii'ed  to  remove  the  plug,  untie  the  two  ends  of  the 
silk,  and  then  by  pulling  at  the  one  protruding  from 
the  mouth,  the  plug  will  readily  be  drawn  out. 

Bleeding  from  the  Urethra  and  Bladder. — Haemorr- 
hage may  take  place  from  some  portion  of  the  urethra 
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or  bladder,  as  a  result  of  injury  or  disease,  and  may 
either  flow  out  externally,  or  pass  into  the  cavity  of 
the  bladder,  distending  it,  and  giving  rise  to  symptoms 
of  retention.  Occasionally  also  the  kidneys  or  ureter 
may  be  the  source  of  the  blood,  which  passes  into  the 
bladder. 

Treatment. — Apply  cold  over  the  urethra  or  bladder. 
If  the  hfemorrhage  be  coming  from  the  latter  organ, 
keep  the  patient  quiet,  and  administer  opium  or  other 
sedatives.  When  blood  accumulates  in  the  bladder, 
experience  has  shown,  that  it  is  better  not  to  interfere 
vfdth  it,  but  to  allow  it  to  soften  and  come  away  by 
the  urethra,  unless  complete  retention  exists,  when  a 
large  catheter  should  be  introduced,  and  the  blood 
drawn  off  by  means  of  a  syringe  or  pump  attached  to 
its  orifice.  Wlien  bleeding  follows,  the  operation  of 
lithotomy  or  other  operations  in  connection  with  the 
urethra,  it  should  be  treated  by  raising  the  patient's 
buttocks,  and  plugging  the  wound  with  lint.  If  there 
is  a  catheter  or  tube  in  the  wound,  the  lint  should  be 
introduced  all  round  it,  so  as  firmly  to  compress  the 
whole  surface  of  the  wound.  The  application  of  cold 
will  sometimes  be  sufiicient  to  stay  the  bleecUng.^  If 
any  superficial  arteries  spout,  they  should  be  tied. 

Bleeding  from  the  Vagina  and  Rectum. — Bleed- 
ing may  take  place  from  either  of  these  canals,  as  a 
result  of  injury,  surgical  operations,  or  disease.  If  the 
hpemorrhage  depends  upon  a  wound  or  ulcerated  sur- 
face, cold  water  should  be  injected,  or  the  canal 
stuffed  with  lint ;  and  if  these  means  fad,  some  styptic 
application  may  be  used.  Wlien  the  bleeding  depends 
upon  the  presence  of  some  vascular  or  other  tumour, 
the  only  satisfactory  treatment  will  be  to  remove  or 
destroy  the  cause. 

DIGITAL  PRESSURE  ANT)  TOURNIQUETS. 

The  trunk  of  an  artery  may  be  temporarily  com- 
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pressed,  eitter  by  means  of  the  fingers  and  thumb,  or 
by  means  of  tourniquets.  Digital  compression  can, 
with  a  few  exceptions,  only  be  successfully  employed  in 
those  situations  where  there  is  a  bone  against  which 
the  artery  can  be  compressed.  In  employing  digital 
compression,  it  is  not  usually  necessary  to  press  so 
very  firmly  with  the  fingers  as  is  generally  imagined. 
If  the  fingers  or  thumb  be  placed  accurately  over  the 
vessel,  and  steady  pressure  made,  this  will  usually  be 
sufficient.  The  arteries  which  can  be  compressed  in 
tliis  way  are  (1),  The  facial,  which  may  be  compressed 
as  it  passes  over  the  lower  jaw;  (2),  The  temporal,  as  it 
passes  up  the  temple;  (3),  The  carotids  may  be  com- 


Fig.  40. 


pressed  against  the  vertebrae,  care  being  taken  not  to 
press  upon  the  larynx  or  trachea  ;  (4),  The  subclavian 
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against  the  first  rib;  (5),  The  brachial  against  the 
Iminerns,  at  the  situation  shown  in  fig.  40,  taken 
from  Fergusson's  Surgery,  or  in  any  other  part  of  its 
course;  (G),  The  radial  and  ulnar  against  their  coi'- 
I'espondiiig  bones,  at  the  middle  and  lower  thirds  of 
the  fore-arm;  (7),  The  abdominal  aorta  against  the 
vertebrjB;  (8),  The  femoral  against  the  brim  of  the 
pelvis,  as  shown  in  fig.  41,  which  is  also  taken  from 


Fig.  41. 


Fergusson;  (9),  The  anterior  and  posterior  tibial  may 
be  compressed  at  the  ankle,  the  former  against  the 
anterior  aspect  of  the  tibia,  the  latter  against  the 
internal  maleolus. 

"When  sufficient  assistance  is  not  at  hand,  or  when 
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it  is  necessary  to  keep  up  the  pressure  on  the  artery 
for  some  time,  it  is  advisable  to  employ  a  tourniquet. 
The  only  objection  to  the  use  of  tliis  appliance  is,  that 
you  cannot  press  upon  the  artery  without  also  pressing 
more  or  less  upon  the  veins,  so  that  congestion  of  the 


Fig.  42. 


limb  is  produced;  and  if  there  is  a  wound,  venous 
bleeding  may  be  encoiu'aged,  but  still  this  evil  is  not 
likely  to  be  so  serious  as  the  hasmorrhage  from  a 
large  ai'tery.  Tourniquets  vary  somewhat  in  their 
nature.  The  simplest  form  in  most  common  use  is 
that  which  consists  of  a  band  of  strong  cloth,  fitted 
with  a  buckle,  and  connected  to  a  brass  body  and 
screw,  by  means  of  which  it  can  be  tightened  or 
slackened.  This  tourniquet  is  generally  applied  to 
three  situations, — namely,  the  thigh,  popliteal  space,  and 
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arm.  The  ai^plication  of  it  to  the  first  and  last  is 
ilhistrated  in  figs.  42,  43,  wliicli  are  taken  from 
Fergusson.  In  applying  this  instrument,  a  firmly- 
rolled  bandage  should  first  be  placed  over  the  ai-tery, 
and  it  is  better  to  secure  it  there  by  allowing  it 
to  take  one  turn  round  the  limb.  The  strap  of  the 
tourniquet  should  now  be  passed  round  the  limb, 
over  the  roller  or  pad  (which  ought  to  be  held  in  its 


Fig.  43. 


proper  position  while  the  instrument  is  being  adjusted), 
and  fastened  tightly  by  means  of  its  buckle.  Then, 
by  turning  round  the  handle  of  the  sci'ew,  the  neces- 
saiy  compression  can  be  made,  so  as  entirelj''  to  stay 
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all  circulation  in  the  vessel.  It  should  always  be 
seen  that  the  screw  of  the  tourniquet  is  well  screwed 
down  before  the  instrument  is  used.  The  body  of 
the  tourniquet  may  be  adjusted,  either  over  the  roller 
or  pad,  or  on  one  side  of  the  limb,  whichever  is  most 
convenient.  In  tlie  thigh,  the  body  of  the  instrument 
may  either  be  placed  at  the  outside  of  the  limb,  as 
shown  in  hg.  43,  or  upon  the  top  of  the  roller  itself. 
In  the  arm,  it  is  most  convenient  to  have  the  body  of 


Fig.  44. 


the  tourniquet  on  the  outside  of  the  limb.  When  the 
popliteal  artery  is  compressed,  the  roller  should  rest  in 
the  ]3opliteal  space,  and  the  body  of  the  tourniquet 
immediately  above  the  patella. 

If  a  common  tovirniquet  is  not  at  hand,  a  temporary 
one  may  be  made  with  a  piece  of  rope,  handkerchief, 
or  bandage,  and  a  rounded  stone  or  other  hard  sub- 
stance for  a  pad.  The  rope  or  other  band  having  been 
fastened  round  the  limb,  over  the  stone  or  other  pad, 
shoiUd  be  tightened  by  inserting  a  piece  of  stick 
through  the  loop,  and  then  twisting  it  round. 

The  other  kinds  of  the  tourniquet  used  in  surgical 
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practice  are  made  in  the  form  of  a  circle  or  semi-circle 
of  steel,  wliicli  has  connected  to  it  a  fixed  pad  below 
and  a  movable  pad  above,  attached  to  a  screw,  so  that 
it  can  be  worked  up  or  down. 

It  is  on  this  pi-inciple  that  Professor  Lister's  tourni- 
quet for  compressing  the  abdominal  aorta  is  constructed. 
The  original  instrument  is  illustrated  by  fig.  44.*  In 
applying  this  tourniquet,  it  should  be  passed  round 
one  side  of  the  abdomen  immediately  above  the  crests 
of  the  ilia,  and  adjusted,  so  that  the  fixed  pad  below 
rests  on  the  spines  of  the  vertebra;.  The  exact  posi- 
tion of  the  artery  having  then  been  determined  -by 
feeling  its  pulsation,  the  upper  pad  should  be  screwed 
down  upon  it  until  all  pulsation  has  ceased  in  the 
femoral  vessels. 

If  this  instrument  is  properly  applied,  its  use  will 
be  found  invaluable  in  amputations  at  the  hip-joint, 
and  through  the  ujiper  part  of  the  thigh,  and  in  ope- 
rations implicating  the  large  arteries  of  the  pelvis  or 
lower  extremity. 

DISLOCATIONS. 

These  accidents  are  of  frequent  occun-ence  in  surgi- 
cal practice,  and  their  proper  diagnosis  and  treatment 
are  therefore  of  importance.  Dislocations  are  usually 
divided  into  simple  and  compoimd,  the  former  of  which 
are  much  the  more  common.  These  injuries  are  occa- 
sionally also  complicated  with  fracture  of  the  bones,  or 
rupture  of  important  blood-vessels  or  nerves.  Disloca- 
tions should  always  be  reduced  as  soon  as  possible  after 
the  injury  has  been  sustained.  A  simple  dislocation 
is  diagnosed  by  the  displacement  of  the  articular  sur- 
faces, which  causes  more  or  less  deformity,  by  the  inter- 
ference with  the  mobility  of  the  joint,  by  the  absence 

*  I  understand  that  M.  Lister  is  at  present  engaged  in  making 
some  alterations  in  the  construction  of  this  instrument. 
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of  all  true  crepitation,  and  by  the  alteration  in  the 
length  and  position  of  the  limb.  The  reduction  of  dis- 
locations may  be  effected  by  simple  manipulation  in 
some  instances  ;  but  in  the  majority  of  cases  it  is  neces- 
sary to  em^iloy  extension  and  counter-extension,  in 
order  to  return  the  displaced  bone  or  bones  to  their 
proper  position.  Chloroform  is  a  great  assistance  in 
treating  these  injuries,  and  should  always  be  used  if 
there  is  any  difficulty  in  accomplishing  their  reduction. 
When  chloroform  is  employed  for  this  jiurjiose,  the 
patient  should  be  placed  fully  under  its  influence,  in 
or<ler  to  relax  the  muscular  tissvies  as  much  as  possible. 
In  reducing  old-standing  dislocations,  placing  the  patient 
previously  in  a  warm  bath  is  sometimes  a  usefixl  adjunct 
to  the  chloroform  in  relaxing  the  muscular  and  other 
tissues. 

Extension  and  counter-extension  may  be  made  with 
the  hands,  and  a  foot  or  knee,  as  in  reducing  dislocations 
of  the  shoulder;  but  in  dislocations  of  the  larger  joints, 
or  in  those  which  have  resisted  milder  measures,  some 
apparatus  is  usually  reqiiired  for  laying  hold  of  the 
limb  in  order  that  it  may  be  more  thoroughly  extended. 
The  best  appliance  for  taking  firm  hold  of  a  limb  is  a 
hank  of  thick  worsted,  used  in  the  form  of  the  clove 
hitch.  As  there  is  often 
considerable  confusion  in 
making  this  kind  of  knot,  I 
have  given  an  illustration  of  B 
it  in  fig.  45.  Two  loops  are 
to  be  made,  as  shown  in  the 
illustration,  and  then  the  one 
marked  A  is  to  be  brought 
in  front  of  that  marked  B. 
The  limb  is  now  to  be  passed 
through  both  loops,  which, 
when  tightened,  will  be 
found  to  grasp  it  firmly.    If  Fig.  45. 

it  is  advisable  to  make  this  knot  still  more  secure,  a 
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few  turns  of  a  damioed  roller  may  l)e  applied  round 
it  and  the  limb.  Fig.  46  shows  the  method  of  apply- 
ing the  clove-hitch  to  a  limb,  and  making  exten- 
sion by  means  of  it.    When  still  greater  extension  is 


Fig.  46. 


required,  the  pulleys  must  be  employed.  In  using  the 
pulleys,  one  end  of  the  dislocated  joint  i-equu-es  to  be 
fixed  by  a  belt  or  other  apparatus,  and  then  extension 
made  by  attaching  the  hook  at  one  end  of  the  pulley  to 
a  loop  of  worsted  which  has  been  applied  in  a  clove- 
hitch  to  the  injured  limb,  the  other  hook  of  the  pulley 
being  at  the  same  time  connected  to  a  fixed  cord 
or  belt.  When  the  various  parts  of  the  apparatiis 
have  been  adjusted,  the  rope  of  the  piilleys  is  to  be 
slowly  and  steadily  pulled,  the  amount  and  dii'ection 
of  the  extension  being  carefully  watched  until  the  re- 
quisite effect  has  been  produced.  When  the  disloca- 
tion is  compound,  it  is  in  most  cases  necessary  to  remove 
a  portion  of  the  displaced  bone  or  bones,  or,  if  there 
should  be  other  severe  injuries,  to  perform  amputation. 
If  a  bone  be  simply  fractured  as  well  as  dislocated, 
splints  should  first  be  applied  to  the  fi-acture,  and  then 
the  dislocation  reduced  by  the  ordinary  method.  At- 
tempts may  be  made  to  reduce  dislocations  some  time 
after  the  injury.  Such  attempts  may  be  made  up  to  the 
sixth  week  in  dislocation  of  the  upjjer  extremity,  and 
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up  to  the  eighth  or  ninth  week  in  those  of  the  lower 
extremity.  In  young  peoj^le,  the  time  after  the  acci- 
dent at  which  a  dislocation  can  be  reduced  is  not  so 
long  as  in  older  persons.  The  ball-and-socket  joints 
may  also  be  reduced  at  a  longer  interval  than  the  hinge 
joints.  Exceptional  cases  may  occur,  in  which  it  is 
right  to  attempt  reduction  at  periods  later  than  have 
been  mentioned  ;  and  again,  other  cases  are  met  with 
in  which  the  dislocation  does  not  admit  of  reduc- 
tion even  before  the  end  of  these  intervals.  After 
a  dislocated  joint  has  been  reduced,  it  shoiild  be  kept 
at  rest  for  a  week  or  two,  and  if  much  pain  and 
.swelling  follow  the  injury,  warm  fomentations  should 
be  used. 

Lower  Jaw. — The  lower  jaw  may  be  dislocated  on 
both  sides,  or  on  one  side  only ;  the  former  is  the  more 
common. 

Symptoms. — The  mouth  is  open,  the  jaw  fixed  and 
slightly  ]_)rojectiug,  and  the  patient  is  unable  to  articu- 
late. When  only  one  side  is  dislocated,  the  symptoms 
are  much  the  same,  only  the  incisor  teeth  will  be 
directed  to  one  side  or  other. 

Reduction. — Take  a  firm  hold  of  the  lower  jaw  with 
both  hands,  as  shown  in  fig.  47,  one  thumb  being 
placed  inside  the  mouth  over  the  molars  on  each  side, 
the  fingers  I'emaining  outside,  and  grasping  the  bone 
near  its  angle.  It  is  best  to  place  the  corner  of  a  towel, 
or  some  soft  substance,  between  the  teeth  and  the 
thumbs.  When  the  jaw  has  been  firmly  laid  hold  of, 
its  angles  must  be  drawn  well  downwards,  and  then 
carried  backwards,  so  as  to  return  the  condyles  to  their 
proper  position.  When  a  case  is  obstinate,  reduction 
may  sometimes  be  accomplished  by  first  acting  in  the 
way  just  described  on  one  side,  so  as  to  reduce" it,  and 
then  acti]ig  similarly  on  the  other.  Chloroform  is  not 
usually  necessary  in  reducing  this  dislocation,  but  it 
should  be  given  if  the  bone  cannot  be  returned  with- 
out it. 
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Clavicle. — This  bone  may  be  dislocated  at  its  ac- 
romial or  sternal  ends.  The  former  is  much  the  most 
frequent.  The  acromial  end  is  usually  dislocated 
upwards. 

Symptoms  and  Treatment.— The  acromial  end  can 
be  seen  and  felt  raised  up  from  its  u,sual  position. 


Fig.  47. 

The  shoulder  is  generally  slightly  depressed,  and  there 
is  in  most  cases  some  inability  to  raise  the  arm.  This 
dislocation  is  to  be  reduced  by  drawing  back  the 
shoulders,  and  applying  a  pad  firmly  over  the  dis- 
placed bone,  by  means  of  the  figure-of-eight  bandage, 
illustrated  at  A,  fig.  17.  The  sternal  end  of  this  bone 
is  usually  displaced  forwards  or  backwards,  and  the 
dislocation  is  easily  detected,  as  the  bone  can  be  felt  in 
its  unnatural  position.  There  is  generally  also  some 
shoi-tening  of  the  distance  between  the  shoulder  and 
sternum.  The  treatment  of  this  dislocation  is  not 
usually  successful,  but  endeavours  may  be  made  to 
reduce  it  by  draAving  back  the  shoulders,  and  by  ap- 
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plying  a  bandage  to  keep  the  bone  in  its  proper 
place. 

Shoulder-Joint. — The  head  of  the  humerus  may  be 
dislocated  dotvnwards,  forivards,  and  bacJaim'ds.  The 
first  is  the  one  generally  met  with. 

Symptoms.- — Flattening  of  the  shoulder,  and  a  hol- 
low immediately  beneath  the  acromion  caused  by  the 
absence  of  the  usual  prominence  of  the  head  of  the  bone. 
The  elbow  is  usually  separated  from  the  side,  and  can- 
not be  brought  close  to  it  unless  some  force  is  used. 
The  mobility  of  the  joint  is  interfered  with,  and  the 
axis  of  the  arm  is  changed.  The  head  of  the  bone  can 
be  felt  in  the  axilla,  under  the  coracoid  process  or  clavi- 
cle, or  on  the  dorsum  of  tbe  scapula,  according  to  the 
direction  of  the  displacement.  In  the  majority  of  cases, 
the  head  of  the  bone  is  found  in  the  axilla,  or  under 
the  coracoid  process. 

Reduction. — If  the  dislocation  is  very  recent,  move- 
ment and  manipulation  of  the  arm  will  sometimes  suc- 
ceed. If  this  fails,  extension  and  coiiuter-extension 
of  the  arm  should  be  made  by  means  of  the  heel  in  the 
axilla,  as  shown  in  fig,  48.  If  more  convenient,  the 
clove- hitch  may  be  applied  to  the  arm  or  m-ist,  and 
extension  made  in  the  same  way  with  the  heel  in  the 
axilla.  If  greater  extension  is  required,  an  assistant 
may  also  lay  hold  of  the  end  of  the  clove-hitch,  and  in- 
crease the  extending  force.  If  any  difficulty  is  met 
with  in  reducing  this  dislocation,  the  patient  should 
be  placed  fully  under  the  influence  of  chloroform.  If 
the  methods  already  enumerated  fail,  extension  by 
means  of  the  pulleys  must  be  made.  The  scapula  and 
body  are  first  to  be  fixed  by  means  of  a  belt  or  band 
passed  under  the  axilla  and  over  the  shoulder,  and 
then  the  pulleys  having  been  attached  to  the  end  of  a 
hank  of  worsted,  applied  by  means  of  a  clove-hitch  to 
the  arm  or  wrist,  the  proper  extension  made,  the  arm 
being  at  the  same  time  rotated  and  manipulated,  in 
order  to  return  the  bone  to  the  glenoid  cavitv. 
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When  the  dislocation  is  forwards,  the  extension 
must  be  made  more  or  less  outwards,  and  slightly  down- 


wards, so  as  to  di-aw  the  head  of  the  bone  from  its 
abnormal  position. 

In  dislocation-  backwards,  the  extension  should  be 
made  downwaixls  and  slightly  forwards. 

Elbow  Joint. — Both  ulna  and  i-adius  may  be  dis- 
located backwards  at  this  joint. 
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Sjrmptoms. — Elbow  slightly  flexed  and  fixed  in  that 
position.  Hand  usually  in  a  state  of  moderate  prona- 
tion. The  lower  end  of  the  humerus  projects  in  front 
of  the  elbow,  the  olecranon  and  head  of  the  radius 
forming  a  marked  prominence  behind.  (This  accident 
is  often  simulated  by  a  fracture  througli  the  h)wer  end 
of  the  humerus).  This  dislocation  is  usually  reduced 
by  simple  extension  of  the  fore-arm,  the  arm  being  at  the 
same  time  fixed ;  but  if  this  method  fails,  the  dislocated 
elbow  should  be  placed  against  the  knee  of  the  surgeon, 
and  forcibly  flexed  against  it.  This  will  generally 
press  the  bones  into  their  proper  position. 

Both  bones  may  also  be  displaced  ouUvards,  and 
rarely  inwar-ds.  These  dislocations  are  iisually  not 
complete. 

Symptoms. — The  elbow  more  or  less  flexed,  fixed, 
and  unnaturally  distorted.  The  inner  condyle  of  the 
hnmerus  pi'ojects  inwards,  the  head  of  the  radius  out- 
wai-ds.  In  dislocation  inwards,  this  displacement  is 
reversed.  This  dislocation  is  reduced  by  extension 
and  pressure  on  the  ends  of  the  displaced  bones. 

The  head  of  the  radius  may  be  dislocated  alone, 
forwards,  backwards,  and  rarely  ouUvards. 

Symptoms.  —  The  elbow  cannot  be  extended  or 
flexed,  without  pain.  The  fore-ai-m  is  usually  more  or 
less  pronated,  and  the  head  of  the  bone  can  be  felt  in 
its  unnatural  situation,  either  in  front  of  the  humerus 
or  behind  it,  as  the  case  may  be.  These  dislocations 
are  reduced  by  extension  and  counter-extension  of  the 
limb,  at  the  same  time  pressing  the  dislocated  bone 
into  its  proper  position. 

Wrist  Joint. — These  accidents  are  rare,  a  fracture 
through  the  lower  end  of  the  radius  being  the  most 
frequent  injury  in  this  situation.  The  carpal  bones 
are,  however,  sometimes  dislocated  backwards. 
.  Symptoms. — The  displacement  of  the  bones,  absence 
of  all  crepitus  and  the  deformity,  immediately  cured 
when  the  dislocation  is  reduced.     Reduction  is  ac- 
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complished  by  extension  of  the  liand,  with  a  sliglit 
rotatory  movement.  The  uhia  alone  is  occasionally 
dislocated  backwards  at  the  wrist.  The  symptoms  of 
this  accident  are  the  displacement  of  the  bone,  wliich 
can  be  felt  on  the  back  of  the  wrist,  and  the  fixed 
state  of  the  hand,  usually  half-way  between  i)ronation 
and  supination.  Reduction  is  peiformed  by  exten- 
sion and  counter-extension,  and  supinating  the  hand 
to  its  full  extent. 

Thumb  and  Fingers. — The  carpo-metacarpal  joints 
are  sometimes  dislocated  backivards  or  foi-wards^  the 
thumb  being  the  digit  most  frequently  injured  in  this 
way.  The  displaced  bone  can  be  felt  in  the  majority 
of  cases,  and  the  accident  thus  diagnosed.  Reduction 
is  to  be  made  by  manipulation  and  extension.  The 
metacarpo-jjhalangeal  joints  may  be  (Uslocated  hack- 
wards  or  forivards.  The  first  of  these  is  the  more  com- 
mon, and  generally  occurs  in  the  thumb.  If  a  thumb 
is  the  affected  digit,  it  is  usually  forced  outwards,  and 
forms  an  angle  with  the  distal  extremity  of  the  meta- 
carpal bone,  the  last  phalanx  is  usually  flexed  on  the 
first  (occasionally  it  is  extended),  and  the  head  of  the 
metacarpal  bone  projects  on  the  palmar  surface  of  the 
hand. 

In  the  dislocation  forwards  the  thumb  is  extended, 
and  the  head  of  the  metacarpal  bone  projects  on  the 
dorsal  surface  of  the  hand. 

In  dislocations  of  the  fingers  at  this  joint,  the  dis- 
placed bone  can  generally  be  felt  either  on  the  doi-sal 
or  palmar  surface  of  the  hand. 

Kednction.  —  Simple  extension  and  manipulation 
should  first  be  tried.  If  this  does  not  succeed,  lay 
hold  of  the  digit  and  forcibly  flex  it  on  the  palm  of  the 
hand,  pressure  being  at  the  same  time  made  on  the 
head  of  the  dislocated  bone.  When  the  end  of  the 
jjhalangeal  bone  has  in  this  way  been  brought  on  a 
level  with  the  articular  surface  of  the  metacarpal  bone, 
the  digit  should  be  freely  rotated  and  moved  until  the 
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bone  slips  into  its  proper  place.  In  reducing  these 
dislocations,  extension  may  sometimes  be  usefully  made 
by  applying  a  piece  of  bandage  or  tape  to  the  extre- 
mity of  the  finger  or  thumb  in  the  form  of  a  clove- 
hitch. 

The  phalangeal  joints  may  be  displaced  haclcwards, 
forwards,  or  laterally.  These  accidents  are  not  very 
common,  and  are  generally  easily  recognised  and  re- 
duced by  simple  extension  and  manipulation. 

Hip-Joint. — The  head  of  the  femur  may  be  dislo- 
cated tqnvar'ds,  backivards,  doivmvards,  and  forwards. 
The  symptoms  of  a  dislocation  upwards  are,  shorten- 
ing of  the  limb  from  an  inch  and  a-half  to  three 
inches,  rotation  of  the  thigh  inwards,  and  slight  flexion 
of  it  upon  the  pelvis.  The  affected  knee  rests  upon 
the  opposite  thigh,  just  above  the  patella,  and  the 
great  toe  of  the  dislocated  limb  rests  on  the  instep  of 
the  other  foot.  The  intensity  of  these  symptoms  varies 
somewhat  in  difierent  cases. 

Reduction, — This  dislocation  and  the  other  disloca- 
tions of  the  hip  can  sometimes  be  accomplished  by 
flexing  the  leg  upon  the  thigh,  and  the  thigh  upon 
the  abdomen,  and  then  rotating,  and  at  the  same  time 
abducting  or  adducting  the  knee  according  to  the 


Pig.  49. 

direction  of  the  displacement,  so  as  to  manipulate  the 
head  of  the  bone  into  the  acetabulum.    If  manipula- 
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tiou  alone  fails  to  reduce  this  dislocation,  tlie  pulleys 
must  be  used,  and  attaclied  to  a  clove-hitch  whicli  lias 
been  adjusted  to  tlie  lower  part  of  the  thigh,  or  to  the 
ankle.  The  patient  must  be  laid  on  his  back  on  a 
firm  matti'ess  placed  on  the  floor,  and  having  been 
put  under  the  influence  of  chloroform,  a  strong  belt  oi- 


F%..50. 


sheet  is  to  be  passed  round  the  uppei"  and  inner  side 
of  the  dislocated  thigh,  and  its  ends  brought  upwards 
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and  connected  to  some  fixed  body,  in  order  to  steady 
the  pelvis.  The  extension  imxst  then  be  made  across 
the  023posite  thigh,  so  as  to  draw  the  head  of  the  bone 
downwards  to  the  acetabulum.  Fig.  49,  taken  from 
Cooper,  illustrates  the  reduction  of  this  dislocation. 
When  the  bone  has  reached  the  margin  of  the  aceta- 
bulum, rotation  of  the  limb  will  generally  cause  it  to 
slip  into  its  place.  If  rotation  is  not  effectual,  the 
bone  may  be  lified  into  position  by  means  of  a  towel 
passed  round  the  upper  part  of  the  thigh. 

The  symptoms  of  the  dislocation  hackivards  are, 
shortening  of  the  limb  for  about  half-an-inch,  and 
rotation  inwards,  as  in  the  dislocation  upwards,  but 
not  to  such  an  extent.  The  dislocated  thigh  can- 
not be  completely  straightened,  and  in  some  cases  the 
head  of  the  bone  can  be  felt  in  the  ischiatic  notch. 

Reduction. — The  same  as  in  dislocation  iipwards, 
the  head  of  the  bone  being  lifted  Avell  up  by  means  of 
the  towel,  in  order  to  allow  it  to  jDass  over  the  edge  of 
the  acetabulum. 

In  the  dislocation  dowmvards  the  limb  is  lengthened 
from  one  to  two  inches,  abducted,  and  flexed,  and  the 
body  is  bent  forwai'ds. 

Reduction. — By  flexion  and  manipulation,  and,  if 
these  fail,  by  extension  made  in  a  direction  outwards 


Fig.  51. 

and  slightly  upwards  with  the  pulleys,  as  showii 
in  fig.  50,  from  Cooper,  the  foot  being  at  the  same 


136 


SURGICAL  APPLIANCES  AND 


time  foi-cibly  abducted  and  carried  underneath  the  op- 
posite one. 

In  the  dislocation  forwards  the  limb  is  shortened, 
abducted,  and  rotated  outwards.  The  head  of  tlie 
bone  can  be  felt  lying  on  or  in  front  of  the  puljcs,  and 
the  troclianter  major  cannot  usually  be  distinguished. 

Reduction. — By  flexion  and  manipulation  alone, 
and  if  these  do  not  succeed,  by  extension  with  the 
pulleys,  after  the  manner  shown  in  fig.  ol,  taken  from 
Cooper.  The  direction  of  the  extension  should  be 
downwards  and  backwards,  the  head  of  the  bone  being 
then  lifted  into  its  place  with  the  towel. 

Knee- Joint. — ^The  patella  is  sometimes  displaced 
laterally,  and  is  best  reduced  by  straightening  the 
knee,  flexing  the  thigh  upon  the  abdomen,  and  then 
pushing  the  bone  into  its  place. 

The  head  of  the  tibia  may  be  displaced  backwards, 
forwards,  or  laterally.  These  injuries  are  not  com- 
mon, and  are  usually  readily  diagnosed  by  seeing  and 
feeling  the  displacement  of  the  bone.  Reduction  is 
accomplished  by  manipulation  alone,  or  by  extension 
with  or  without  the  pulleys.  The  semi-lunar  carti- 
lages are  sometimes  displaced.  The  symptoms  of  this 
injury  are,  that  a  patient  is  suddenly  brought  to  a 
stand- still,  and  feels  a  pain  in  the  joint  and  inability 
to  move  it.  Sometimes  he  may  fall  in  consequence 
of  the  injury.  Such  an  accident  is  diagnosed  from  a 
dislocation  by  the  absence  of  any  distinct  displacement 
of  the  bones.  The  rejDlacement  of  these  cai'tilages  is 
easily  effected  by  manipulation  and  flexion  of  the 
joint. 

Ankle. — The  foot  may  be  displaced  inwards,  out- 
ivards,  bachvards,  or  forwards.  The  two  former  in- 
juries are  usually  associated  with  fi-actiire  of  the 
lower  end  of  the  tibia  or  fibula,  and  will  be  considered 
under  Fi'actures.  The  two  latter  are  rare,  and  are 
diagnosed  by  the  lengthening  or  shortening  of  the  foot, 
and  an  increase  or  diminution  in  the  prominence  of 
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the  heel,  according  to  the  direction  of  the  dislocation. 
-  The  reduction  of  these  injuries  is  made  by  flexing  the 
leg  upon  the  thigh,  and  manipulating  or  extending  the 
foot  into  its  proper  position. 

The  astragalus  is  occasionally  dislocated.  The  in- 
jury is  generally  compound,  and  associated  with  lacera- 
tion of  the  soft  textures  and  protrusion  of  the  bone. 
In  the  majority  of  cases,  excision  of  the  bone  or  am- 
putation of  the  foot  is  required. 

Tarsus  and  Phalanges. — The  tarsal  bones  are  occa- 
sionally dislocated,  and  are  best  reduced  by  manipula- 
tion, when  the  injury  is  simple,  and  by  excision  when 
it  is  compound.  The  meta-tarso-phalangeal  and  pha- 
langeal joints  of  the  toes  are  also  occasionally  dis- 
located, and  i-equire  to  be  reduced  on  the  same 
principles  as  the  corresponding  injuries  in  the  fingers 
and  thumb. 

FRACTURES. 

Before  considering  fractures,  I  wish  to  make  a  few 
general  x'emarks  in  regard  to  splints.  The  application 
of  these  appliances  will  be  more  particularly  described 
'  in  connection  with  the  different  fractures. 

The  essential  qualifications  of  a  splint  or  other  ap- 
pliance are  simplicity  and  efficiency.  In  plate  2,  I 
have  illustrated  the  si^Hnts  which  I  think  will  be 
found  sufficient  for  treating  the  majority  of  fractures. 
In  addition  to  these,  the  house-surgeon  or  dresser 
should  always  be  provided  with  several  sheets  of  strong 
pasteboard  and  some  gutta-percha  (gutta-percha  rather 
less  than  a-quarter  of  an  inch  thick  will  be  found  the 
most  useful).  Sole  leather  is  often  also  usefully  em- 
ployed to  form  splints. 

Let  me  now  describe  shortly  the  different  splints. 
(1),  The  Gooch  splint  illustrated  at  fig.  1,  plate  2,  is  a 
most  useful  kind  of  appliance.  It  is  composed  of  thin 
wood,  split  longitudinally,  and  covered  on  one  side  with 
thin  leather.    This  splint  can  be  obtained  in  sheets  or 
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pieces  of  different  lengths  and  widths,  whicli  can  be 
readily  cut  to  suit  any  portion  of  the  extreniities,  so 


Plate  2. 


that  many  fractures  can.  be  treated  -with  it  either  per- 
manently or  temporarily.    (2),  The  splint,  fig.  4,  plate 
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2,  is  the  long  splint  of  Desault,  and  is  employed 
to  treat  fractures  of  the  thigli,  and  is  also  used 
when  it  is  desired  to  keep  the  hip,  knee,  and  other 
joints  of  the  lower  extremity  perfectly  at  rest.  This 
splint  is  merely  a  piece  of  wood  about  half-an-inch 
thick,  and  varying  in  width  and  length  according 
to  the  height  of  the  patient.  The  most  convenient 
width  is  from  four  to  five  inches,  and  the  splint  should 
extend  from  the  false  ribs  to  about  five  or  six  inches 
beyond  the  foot.  At  the  upper  end  of  the  splint 
there  are  two  holes  through  which  the  ends  of  the 
perineal  band  are  passed,  and  at  the  lower  end  there 
are  two  divisions,  opening  into  two  holes,  for  the 
purpose  of  connecting  the  foot  more  securely  to  it. 
An  excellent  modification  of  this  splint,  for  treating 
compound  fractures  of  the  thigh,  or  other  cases  where 
there  is  a  wound,  consists  in  havmg  a  poi"tion  of  the 
sphnt,  corresponding  to  the  wound,  cut  out,  and  its 
place  supplied  by  a  narrow  arch  of  steel  or  iron.  This 
piece  of  metal  is  to  be  firmly  connected  to  each  divided 
end  of  the  splint,  so  as  to  make  it  as  strong  as  before. 
In  this  way  the  wound  can  be  examined  or  dressed 
without  interfering  with  the  splint  itself  (3),  Fig.  3, 
plate  2.  This  splint  is  usually  called  Dupviytren's 
splint,  and  is  the  one  recommended  by  him,  and  gene- 
rally now  used  for  treating  fractures  of  the  lower  end 
of  the  fibula,  with  displacement  of  the  foot.  This 
splint  is  merely  a  short  Desault  splint,  and  ought  to 
extend  from  the  condyles  of  the  femur  to  about  five 
inches  beyond  the  foot.  Fig.  2,  plate  2.  This  splint 
is  Mr  Syme's  horse-shoe  splint,  and  is  employed  in 
cases  of  fracture  of  the  leg,  where  the  foot  is  displaced 
backwards.  It  is  simply  a  piece  of  straiglit  wood, 
terminating  below  in  two  projections,  and  having 
two  holes  through  its  upper  extremity.  The  splint 
ought  to  extend  from  the  tuberosity  of  the  tibia 
above  and  below,  the  concavity  of  the  horse-shoe 
should  rest  against  the  instep,  but  not  press  upon  it. 
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Fig.  5,  plate  2.  This  is  bho  Maclntyre  splint,  or, 
rather,  Listou's  moditicatiou  of  it,  and  is  a  most  useful 
appliance  for  treating  many  fractures  of  the  lower 
extremity,  especially  when  they  are  compound.  This 
splint  is  made  of  thin  metal,  has  a  foot-piece  which  can 
be  moved  upwards  or  downwards,  so  as  to  suit  limbs 
of  difi'erent  lengths,  and  a  movable  joint  which  is 
ojjposite  the  knee-joint,  and  which  is  worked  by  means 
of  a  screw  placed  underneath  it.  The  Maclntyre 
splint  consists,  therefore,  of  atliigh,  leg,  and  foot  piece; 
and,  in  using  it,  it  should  be  seen  that  each  part  of  the 
splint  fits  the  different  portions  of  the  limb.  (6),  Fig. 
6,  plate  2.  This  is  Salter's  swing-cradle  or  box,  and 
is  one  of  the  most  convenient  appliances  for  suspend- 
ing the  lower  extremity.  Other  varieties  of  the  swing- 
cradle  are  used,  but  the  principle  in  all  is  much  the 
same.  Salter's  cradle  consists  of  a  frame-work  or 
cradle,  with  a  bar  running  along  its  top,  on  which  two 
or  more  rollers  ran.  One  or  more  chains  are  con- 
nected to  these  rollers,  and  suspend  either  a  sling,  as 
shown  in  the  illustration,  or  a  Maclntyre  or  other 
splint.  When  the  splint  is  used  as  shown  in  fig.  6, 
the  limb,  being  covered  by  the  appropriate  dressings 
and  bandage,  is  simply  allowed  to  lie  in  the  sling.  A 
most  c6nvenient  method  of  slinging  the  lower  ex- 
tremity in  one  of  these  frames,  is  one  which  has  been 
proposed  by  Dr  P.  H.  Watson,  of  this  city,  and 
which  has  been  most  successfully  employed  by  him 
and  some  of  the  other  surgeons  of  this  Infirmary,  in 
treating  cases  of  excision  of  the  knee-joint.  This 
method  consists  in  applying  a  long  thin  wooden  splint 
(such  a  one  as  is  illustrated  in  fig.  1,  plate  2)  to  the 
back  of  the  limb.  The  splint  should  extend  from  the 
buttocks  to  beyond  the  heel,  a  hollow  of  a  borse-shoe 
form  being  cut  in  the  lower  end  of  the  splint,  in  order 
to  receive  the  prominence  of  the  heel.  A  steel  rod, 
of  the  shape  shown  in  fig.  52,  is  then  to  be  applied 
along  the  anterior  aspect  of  the  limb,  the  arch  B  being 
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adjusted  over  the  knee-joint,  and  tlie  portion  A  along 
the  dorsum  of  the  foot.    The  whole  apparatus  is  then  to 


Fig.  52. 


be  secured  by  means  of  a  plaster-of-Paris  bandage, 
and  when  this  is  chy,  the  limb  is  to  be  slung  in  a 
Saker's  cradle  provided  with  two  sets  of  rollers,  by 
attaching  the  chains  to  the  hooks  ou  the  steel  rod. 
The  arch  of  metal  over  the  knee-joint  permits  of  the 
easy  dressing  of  the  wound  without  any  disturbance  or 
movement  of  the  bones. 

Splints  of  j)asteboard,  gutta-percha,  or  leather  must 
be  cut  so  as  to  fit  the  limb  to  which  they  are  to  be 
applied.  It  is  useful  in  many  cases  to  first  cut  a  pattern 
in  paper  of  the  proper  size  and  shape,  and  then 
from  this  pattern  to  form  the  pasteboard,  gutta-percha, 
or  leather  splint.  These  splints  are  generally  softened 
by  soaking  them  in  water  before  they  are  applied,  and 
it  will  be  found  that,  in  the  case  of  pasteboard  and 
leather,  the  hotter  the  water  the  quicker  will  they  be 
sotfened.  Gutta-percha  should  not  be 
placed  in  very  hot  water,  as  it  then  becomes 
too  pliable. 

Pasteboard,  leather,  or  gutta-percha  are 
often  applied  to  the  joints  alone  (especially 
to  the  knee,  ankle,  and  elbow)  in  cases  of 
chronic  disease,  in  order  to  prevent  motion 
and  exercise  pressure.  The  best  method  of 
using  such  splints  is  illustrated  in  fig.  53, 
which  shows  their  application  to  a  case 
of  chronic  synovitis  of  the  knee-joint.  Two 
splints  should  be  made,  one  to  fit  each 
lateral  aspect  of  the  joint,  and  embrace  rather  less 
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than  a  lialf  of  its  circumference,  an  intei-val  of  an 
incli  or  so  being  left  both  in  front  and  behind.  In  ap- 
plying all  these  kinds  of  splints  in  a  softxjned  condition 
either  to  a  limb  or  joint,  it  is  usual,  in  the  first  in- 
stance, to  adjust  the  splint  itself  closely  to  the  pai't  by 
means  of  a  bandage  for  a  few  hours,  until  it  has  become 
stiffened  and  has  taken  the  shape  of  the  limb  or  joint. 
It  may  then  be  removed,  lined  by  some  soft  material, 
and  reapplied  with  circular  turns,  or  with  loops  of  a 
bandage. 

A  most  efficient  immovable  splint  is  made  by  adapt- 
ing a  pasteboard  splint  to  a  limb,  and  retaining  it  in. 
position  by  means  of  a  starch  or  plaster-of- Paris  band- 
age. This  apparatus,  when  thoroughly  dried,  is  one  of 
the  best  means  of  keeping  a  limb  or  joint  perfectly  at 
rest.  In  applying  such  an  apparatus  to  a  limb,  the 
pasteboard  splints  should  be  made  in  two  halves,  each 
half  encircling  a  little  less  than  half  of  the  circumfer- 
ence of  the  limb,  a  space  being  left  in  front  and  behind. 
"When  it  is  desired  to  remove  such  a  splint,  a  pair  of 
strong  scissors  should  be  inserted  under  the  bandage, 
opposite  the  anterior  interval  between  ,  the  two  splints, 
and  the  whole  extent  of  this  interval  divided.  The 
splint  in  this  way  can  be  removed  as  one  entire  case, 
and  can  i^eadily  be  reapplied  and  secured  in  position 
again  by  a  few  tui-ns  of  a  bandage.  If  there  should  be 
a  wound  in  the  limb  to  which  such  a  splint  is  adju.sted, 
a  small  portion  of  the  splint  may  be  cut  out,  so  as  to 
allow  the  wound  to  be  examined  and  dressed  without 
inteifering  with  the  other  parts. 

It  is  also  very  necessary  that  the  house-surgeon  and 
dresser  should  be  provided  with  pads,  cushions,  and 
some  soft  material  such  as  cotton-wadding  or  tow  to 
line  splints  with  when  they  are  applied.  In  many 
hospitals  cushions  and  pillows  of  different  sizes  and 
shapes  are  kept  for  this  purpose;  but  a  few  towels, 
sheets,  a  few  handkerchiefs  or  slings,  and  some  cotton- 
wadding  are  the  best  and  cleanest  appliances  for  pad- 
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ding  splints.  A  folded  towel  or  sheet  answers  quite  as 
well  as  any  made  cushion  or  pad,  and  can  always  be 
obtained.  Some  flat,  firm,  but  not  too  hard  pillows 
will  also  be  required  for  the  purpose  of  placing  under 
limbs  or  other  parts  to  support  them,  and  it  is  also  use- 
ful to  have  a  few  blocks  of  wood  of  different  sizes  for 
the  same  object.  In  treating  fractures,  especially  those 
of  the  lower  extremity,  the  patient  should  be  placed  on 
a  firm  and  level  matti-ess,  and,  if  it  be  possible,  fracture- 
beds  should  be  provided,  with  some  cord  or  rope  firmly 
suspended  above,  for  the  patient  to  lay  hold  of  and 
move  himself  gently  in  bed.  In  addition,  cradles  of 
ciifterent  sizes  made  of  wood 
or  strong  wire,  as  shown  in 
fig.  5-ir,  should  be  at  hand  for 
the  purpose  of  keeping  the 
bed-clothes  from  lying  or  pres- 
sing on  the  toes  or  other  parts 
of  the  body. 

When  a  patient  is  likely  to  be  long  confined  to  bed, 
is  emaciated  or  suffering  from  bed-sores,  great  relief 
will  often  be  obtained  by  placing  him  on  a  water  mat- 
tress. The  mattress  may  be  used  of  the  full  length,  or 
smaller.  A  very  useful  kind  is  that  which  is  long 
enough  to  allow  the  shoulders,  back,  and  buttocks  to 
rest  comfortably  on  it.  The  cushion  should  be  filled 
about  two-thirds  full  of  water.  This,  in  the  majority 
of  cases,  will  be  found  most  grateful, .  but  more  water 
may  be  added  or  taken  out  if  agreeabie^ ;  The  water, 
when  introduced,  should  have  a  temperature  equal  to 
that  of  the  body,  and  it  may  be  allowed  to  remain  in 
the  cushion  for  weeks  without  being  changed.  , 

Fractures  are  usiuxUy  divided  into  simple  and 
compound.  They  may  also  be  complicated  with  a  dis- 
location, ,or  with  a  rupture  of  a  large  vessel  or  nerve. 
When  a  fracture  is  first  seen,  its  nature  and  direction 
ought  to  be  at  once  determined  by  gentle  and  carefid 
manipulation.     If  the  case  is  a  medico-legal  one,  take 
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a  note  of  it,  and  endeavoiir  to  ascertain  the  cause  of 
the  injniy.  When  there  is  much  swelling  of  the 
limb,  the  diagnosis  may  sometimes  be  difficult.  In 
such  cases,  tlie  limb  should  be  placed  in  an  easy 
position,  kept  at  rest,  and  warm  fomentations,  or 
acetate  of  lead  lotion,  applied,  in  order  to  reduce  the 
swelling.  If  the  fracture  is  a  compound  one,  and  the 
wound  is  small,  and  the  bone  not  much  comminuted, 
means  should  be  taken  to  convert  it  into  a  simple  one 
by  healing  up  the  wound.  This  is  best  done  by  dip- 
ping a  piece  of  lint  in  blood  or  collodion,  and  placing 
it  over  the  wound.  In  examining  cases  of  fracture, 
care  should  be  taken  not  to  mistake  old-standing  in- 
juries or  deformities  for  the  results  of  a  recent  accident. 
If  there  is  any  doubt  in  regard  to  this,  the  patient 
ought  to  be  questioned  as  to  whether  or  not  any  de- 
formity existed  previously.  Fractures  near  joints  are 
often  difficult  to  diagnose,  owing  to  the  gi-eat  mobility 
of  the  parts.  The  crepitus  of  a  joint  or  tendon  may 
also  sometimes  simulate  that  of  a  fracture.  Fractures 
generally  may  be  diagnosed  from  dislocations,  by  the 
fact  that  in  the  former  there  is  greater  mobility  of  the 
parts,  while  in  the  latter  the  usual  mobility  of  the 
parts  is  diminished.  When  a  fracture  is  detected,  it 
should  at  once  be  set,  and  the  pro])ei'  splints  adjusted, 
so  as  to  keep  the  ends  of  the  bones  together.  In  set- 
ting fractures,  the  position  of  the  limb  is  often  of  con- 
sequence. Thus  in  setting  fractures  of  the  leg,  the 
bones  will,  in  many  instances,  be  best  brought  into 
position  by  flexing  the  knee,  so  as  to  relax  the  muscles 
of  the  calf,  and  in  setting  fi-actures  of  the  fore-arm,  the 
elbow  may,  for  the  same  reason,  often  be  usefully  bent. 

Chloroform  should  always  be  given  if  there  is  much 
pain  or  difficulty  in  setting  a  fracture,  and  its  use  will 
be  found  especially  advantageous  in  treating  these  in- 
juries in  children.  In  treating  all  fractures,  it  is 
necessary  to  place  the  limb  in  the  position  wliich  will 
Vest  Weep  the  ends  of  the  bone  or  bones  in  apposition. 


MINOR  OPERATIVE  SURGERY. 


145 


Rules  are  generally  laid  down  for  the  treatment  of  the 
different  fractures,  but  it  may  sometimes  be  advisable 
to  dej^art  from  these  rules  if  it  is  found  that  a  fracture 
can  be  better  kept  in  jDosition  by  some  other  method. 
Great  care  must  be  taken  not  to  apply  bandages  too 
tightly  to  a  fractured  limb  for  the  first  time,  as  con- 
siderable swelling  may  follow  the  accident,  and  if 
allowance  is  not  Tuade  for  this,  serious  consequences 
may  ensue.  For  this  reason,  the  bandages  and  ap- 
pliances adjusted  to  fractured  limbs  should  be  daily 
examined  for  the  fii'st  few  days  after  the  injury,  and  if 
they  become  too  tight,  they  must  be  slackened  or 
divided. 

When  the  fracture  is  compound,  it  will  be  neces- 
sary to  determine  if  the  limb  can  be  saved.  If  the 
bone  is  not  much  comminuted,  and  the  soft  textures 
not  much  lacerated,  and  the  principal  nerves,  blood- 
A^essels,  and  joints  uninjiired,  it  will  be  right  to  at- 
tempt to  save  the  limb,  especially  if  the  cause  which 
produced  the  accident  acted  indirectly.  If  in  such 
instances  a  portion  of  bone  protmdes,  it  should  be 
sawn  ofi",  and  the  ends  adjusted  and  kept  in  position 
by  means  of  a  proper  appliance.  Should  any  of  the 
complications  I  have  mentioned  exist,  or  if  there  is 
any  doubt  about  the  treatment  of  the  case,  the  acting- 
surgeon  or  assistant-sm-geon  ought  to  be  sent  for  im- 
mediately. -  When  a  simple  fi-acture  is  complicated 
with  a  dislocation,  the  dislocation  may  sometimes  be 
reduced  by  applying  splints  to  the  fractured  bone,  and 
then  using  the  proper  extension  or  manipulation. 

Bones  are  sometimes  merely  bent,  without  being 
broken  completely  through.  The  treatment  of  such 
injuries  is  to  rebend  the  bone,  and  if  it  is  broken 
through  during  this  proceeding,  to  apply  a  splint  or 
bandage  in  the  usual  way.  The  bones  most  frequently 
bent  are  the  clavicle  and  bones  of  the  fore-arm. 

The  epiphyses  at  the  extremities  of  the  long  bones 
are  sometimes  separated  by  accident.    The  injury  can 
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only  occur  in  young  persons  })efore  t]ii,s  part  of  the 
bone  lias  become  connected  with  the  sliaft.  Tliese  in- 
juries must  be  treated  like  the  fractures,  near  the 
particular  joints  in  connection  with  which  they  occur. 

Skull. — ^Fracturcs  of  the  vatoU  of  the  skull  may  be 
simple  or  complicated  with  a  wound  of  the  scalp.  The 
fracture  may  consist  of  a  mere  fissure  or  crack,  or  a 
portion  of  bone  may  be  dis-jilaced,  usually  downwards 
on  to  the  brain.  In  other  cases,  the  bone  is  com- 
minuted, and  one  or  more  portions  of  it  driven  down- 
wards. In  such  instances  there  may  or  may  not  be 
symptoms  of  concussion  or  compression  of  the  brain. 

Treatment. — If  there  are  no  symptoms  of  compres- 
sion, and  if  the  fracture  be  a  simple  one,  keep  the 
patient  quiet  in.  bed,  administer  a  gentle  purgative, 
and  avoid  all  stimulating  food  or  drink.  If  symptoms 
of  inflammation  of  the  brain  or  its  membranes  come 
on,  shave  the  head,  apply  cold,  and  give  a  good  purge 
or  injection.  When  there  are  symptoms  of  com- 
pression, with  a  distinct  depression  or  comminution 
of  the  bone,  and  when  there  is  a  wound  of  che  scalp 
commimicating  with  the  fracture,  send  for  the  acting- 
surgeon,  as  an  operation  for  raising  the  depressed  bone 
will  be  necessary. 

Fracture  of  the  base  of  the  skull  is  diagnosed  by 
bleeding  from  the  ears,  and  sometimes  fi*om  the  nose 
and  mouth.  There  is  in  many  cases  also  a  discharge 
of  watery  fluid  from  the  ears.  The  symptoms  of  com- 
pression are  also  present  in  most  cases,  and  may  follow 
the  accident  immediately,  or  some  little  time  after. 
It  must  be  seen  that  the  bleeding  from  the  ears,  nose, 
or  mouth,  in  this  injury,  is  coming  from  the  internal 
parts,  and  does  not  proceed  from  wounds  or  abrasions 
of  the  more  external  surfaces. 

Treatment. — Keep  the  patient  quiet,  administer  a 
purge  or  injection,  and  if  he  or  she  sui-vives,  keep 
down  inflammatory  symptoms. 

Nasal  Bones. — These  bones,  when  fractured,  are 
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generally  displaced  downwards,  and  cause  great  de- 
formity of  the  face  if  they  are  not  replaced.  A  good 
deal  of  swelling  usually  follows  tliis  accident,  and 
sometimes  jji-ofuse  bleeding  from  the  nose. 

Treatment. — Adjust  the  bones  into  their  proper 
position  by  means  of  a  pair  of  forceps,  pencil,  or  other 
body,  introduced  into  the  nostrils. 

Upper  Jaw  and  Malar  Bones. — These  bones  are 
occasionally  fractured  by  direct  violence.  If  portions 
of  them  are  displaced;  endeavour  to  replace  them  by 
manipulation. 

Lower  Jaw. — This  bone  is  most  fi-equently  fi-actured 
at  some  point  between  the  angle  and  the  symphysis, 
occasionally  through  the  angle,  ramus,  or  condyles, 
and  rarely  through  the  symphysis.  The  lower  jaw  is 
sometimes  broken  on  both  sides,  or  in  different  parts, 
at  the  same  time. 

Treatment. — Apjily  either  the  bandage  shown  in 
fig.  16,  or  the  four-tailed  bandage,  to  the  chin,  and  if 
this  is  not  sufficient  to  keep  the  fragments  in  position, 
a  piece  of  gutta-percha  or  pasteboard,  which  has  been 
softened  in  hot  water,  should  be  moulded  to  the  chin 
and  lower  jaw,  and  secured  there  by  one  of  the  ban- 
dages ah-eady  referred  to.  When  this  apparatus  does 
not  succeed,  and  the  portions  of  jaw  are  displaced,  a 
cap  of  gutta-percha  or  metal  should  be  fitted  on  to  the 
top  of  the  teeth  on  each  side  of  the  fracture,  so  as  to 
keep  the  ends  of  the  bone  thoroughly  together.  If  in 
fractures  of  this  bone  any  teeth  are  much  loosened  or 
displaced,  they  should  be  removed.  When  the  jaw  has 
been  secured,  the  patient  must  not  be  allowed  to  talk 
or  to  masticate  solid  food,  but  must  be  fed  upon  fluids 
which  can  generally  be  introduced  through  some  irregu- 
larity or  separation  of  the  teeth.  In  favourable  cases, 
the  ifracture  takes  about  three  weeks  or  a  month  to 
unite,  so  that  at  the  end  of  this  time  the  apparatus 
may  be  removed. 

Clavicle. — This  bone  is  most  frequently  broken  at' 
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some  part  of  its  middle  tliird.  It  may  also  be  broken 
through  its  outer,  and  rarely  through  its  inner  third. 

Symptoms. — Depression  of  the  shoulder,  and  pain 
when  the  arm  is  allowed  to  hang  down  unsuppoi-ted. 
When  the  fracture  is  in  the  middle  third,  the  displace- 
ment of  the  fragments  can  generally  be  seen  and  felt, 
and  crepitation  detected  by  drawing  Ijack  the  shoul- 
ders and  placing  the  hand  over  the  bone.  The  irmer 
fragment  is  usually  drawn  sHghtly  upwards,  and  may 
sometimes  be  seen  projecting  against  the  skin,  the  outer 
fragment  is  drawn  downwards.  The  fracture  near  the 
acromial  process  is  not  usually  so  evident,  as  the  de- 
formity attending  it  is  not  so  great;  but  if  the  inner 
part  of  the  clavicle  be  laid  hold  of  with  one  hand,  and 
the  acromial  portion  seized  with  the  other,  increased 
mobility  and  crepitation  will  generally  be  detected. 

Treatment. — Set  the  fracture  by  drawing  the  shoul- 
ders upwards,  outwards,  and  backwards,  and  employ 
some  apparatus  to  keep  them  in  that  position.  An 
excellent  way  of  setting  this  fracture  is  to  place  the 
knee  against  the  back  of  the  patient,  and  then  by 
laying  hold  of  the  shoulders  and  drawing  them  back- 
wards, the  ends  of  the  bone  will  be  apjiroximated. 
Many  dilferent  appliances  have  been  suggested  for 
treating  tliis  fracture.  A  most  simple  and  efficient 
method  is  the  following : — Take  three  handkerchiefs 
or  pieces  of  soft  bandage,  jiass  one  under  each  axilla, 
and  tie  it  on  the  top  of  the  shoulder,  taking  care  to 
interpose  a  pad  of  soft  material  between  the  skin  and 
the  knot,  then  attach  these  two  bandages  together  in 
the  centre  of  the  back  by  means  of  the  tliird  one,  as 
shown  in  fig.  55,  so  as  to  keep  the  shoulders  drawn 
back.  The  elbow  and  fore-arm  should  then  be  well 
supported  by  means  of  a  sling,  and  the  apparatus  is 
complete.  If  advisable,  a  few  turns  of  bandage  may 
be  passed  round  the  chest  and  alFected  arm,  so  as  to 
keep  tlie  limb  as  fixed  as  possible.  In  all  cases  of 
fractured  clavicle,  it  is  right,  if  it  can  be  done,  to  keep 
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the  patient  on  Hs  back  for  the  first  week  or  so.  If 
the  fracture  should  be  at  the  acromial  end,  with- 
out much  displacement,  a  bandage  applied  over  the 
shoulder  in  the  figure-of-eight  form,  and  the  arm  sup- 
ported by  a  sling,  will  be  sufiicient  to  keep  the  broken 


Fig.  55. 

fi'agments  in  apposition.  This  bone  unites  in  from  two 
to  three  weeks  if  the  parts  be  kept  at  rest.  A  consider- 
able amount  of  callus  is  sometimes  thrown  out  round 
the  broken  fragments,  giving  rise  to  a  hard  tumoiir. 
This  is  in  most  cases  gradually  absorbed. 

Scapula. — The  body  of  the  scapula  is  occasionally 
broken  by  direct  violence,  but  the  accident  is  not  com- 
mon. The  treatment  is  to  manipulate  the  fragments 
together  if  displaced,  and  apply  a  broad  bandage  round 
the  chest  and  scapula. 

The  acromial  and  coracoid  processes  are  sometimes 
fractured.  Cases  of  the  latter  are  usually  associated 
with  fracture  of  the  neighbouring  bone,  or  with  dis- 
location of  the  head  of  the  humerus.  The  treatment 
of  the  former  injury  is  to  support  the  arm  in  a  sling, 
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and  keep  the  shoulder  at  rest,  either  by  means  of  a 
clavicle  apparatus  or  figure-of-eight  bandage.  The 
treatment  of  the  latter,  when  uncomplicated,  consists 
in  slinging  tlie  arm  well  forward  on  to  the  chest,  so  as 
to  relax  the  muscles  connected  to  this  process,  and  so 
allow  the  fragments  to  be  bi'ought  together. 

Sternum. — These  injuries  are  rare.  If  caused  by- 
great  and  direct  violence,  they  are  apt  to  be  associated 
with  injury  of  some  of  the  important  thoracic  viscera. 
The  treatment  will  be  to  endeavour  to  replace  the  frag- 
ments in  their  proper  position,  and  to  apply  a  bandage 
round  the  chest. 

Bibs. — The  ribs  most  frequently  fi-actm-ed  are  the 
foui'th,  fifth,  sixth,  seventh,  and  eighth.  The  three 
other  ribs  lie  deeply,  and  are  therefore  not  often  in- 
jured; while  the  false  ribs,  owing  to  their  extreme 
mobility,  rarely  sufFei\  The  ribs  are  most  often 
broken  through  either  their  posterior  or  anterior 
thirds,  occasionally  through  their  middle.  One  rib  or 
several  may  be  fractured,  and  one  or  more  ribs  on 
both  sides  may  be  broken. 

Symptoms. — Mobility  and  crepitation,  which  may 
be  detected  by  placing  the  hand  over  the  part  while 
the  patient  breathes,  or  by  applying  the  stethescope. 
There  is  usually  also  pain,  with  more  or  less  catch  and 
difficulty  in  the  breathing.  If  the  lung  has  been 
wounded  by  a  fragment  of  rib,  there  may  be  emphy- 
sema and  expectoration  of  blood  usually  mixed  with  air. 

Treatment. — Apply  a  broad  bandage  fii-mly  round 
the  chest,  and  keep  the  patient  quiet.  If  the  lung  is 
injured,  endeaA'our  to  stay  bleeding  and  keep  down  in- 
ilammatoiy  symptoms.  Adhesive  plaister  spread  on 
leather,  and  applied  over  the  injured  side  in  the  form  of 
a  broad  strip,  is  often  also  a  useful  application.  If  the 
pain  continiies,  cupping,  either  wet  or  dry,  may  be  per- 
formed over  the  affected  part. 

Humerus.— This  bone  may  be  broken  through  its 
neck  or  tubercle,  and  through  any  portion  of  its  shaft 


MINOR  OPERATIVE  SURGERY. 


151 


and  condyles.  In  young  jiersons  the  epiphyses  of 
either  extremity  may  become  separated. 

A  fractiu-e  through  the  neck  is  diagnosed  by  the 
mobility  of  the  arm  not  being  diminished,  but  rather 
increased,  the  elbow  can  be  readily  brought  against 
the  side,  and  on  rotating  the  limb,  and  placing  the 
hand  over  the  tubercles,  crepitation  can  be  felt.  There 
maybe  a  slight  depression  imder the  acromion;  but  this 
is  not  nearly  so  well-marked  as  in  dislocation.  The 
head  of  the  bone  can  generally  also  be  felt  in  its  socket, 
and  when  the  shaft  is  moved,  the  head  does  not  move 
along  with  it.  When  the  fracture  is  impacted,  crepi- 
tation may  not  be  present,  and  the  head  of  the  bone 
will  also  move  along  with  the  shaft. 

The  injm-ed  limb  is  usually  more  or  less  shortened. 
In  order  to  determine  whether  the  arm  is  shortened 
or  lengthened  in  this  or  other  injuries,  it  should  be 
measured  fi-om  the  tip  of  the  acromial  process  to  the 
outer  condyle. 

When  the  fi-actui'e  is  through  the  tubercles,  there 
may  be  some  displacement.  The  symptoms  of  a  sepa- 
ration of  the  epiphysis  are  much  the  same  as  a  fracture 
through  the  neck,  only  the  crepitus  is  not  so  rough, 
and  the  accident  only  occurs  in  young  persons. 

Treatment. — Apply  a  pasteboard  or  gutta-percha 
splint,  so  as  to  cover  the  shoulder  and  ai'm.    The  best 
method  of  applying  this  splint 
is  to  cut  two  pieces  of  jiaste-  f\'  \  f 
board  of  the  shape  shown  in 
figs.  56,  57,  one  of  which 
shoidd  reach  from  the  top  of 
the  shoulder  to  the  tips  of  the 
fingers ;  the  other  from  the 

axilla  to  the  extremities  of  the   ) 

fingers.  These  splints  having  Fig.  57. 

been  softened,  the  one  shown  in  fig.  57  is  to  be  adjusted 
to  the  shoulder,  outer  aspect  of  the  arm,  fore-arm,  and 
dorsum  of  the  hand;  the  other,  fig.  56,  to  the  inner 
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side  of  the  arm,  fore-arm,  and  palm  of  the  hand,  and 
both  secured  by  proper  bandaguig.  The  expanded 
portion  of  the  outer  splint  should  be  made  long  enough 
to  embrace  the  wliole  shoulder,  and,  if  necessary,  the 
scapula  also.  It  will  be  found  that,  by  cutting  out  a 
triangular  piece  of  the  expanded  portion  of  the  splint, 
as  shown  by  the  dotted  lines  in  the  figure,  it  will 
adapt  itself  more  evenly  to  the  shoulder.  The  proper 
adjustment  of  this  splint,  which  may  be  usefully  em- 
ployed in  treating  other  fractures  of  the  himierus,  is 


Fig.  58. 

illustrated  in  fig.  58.  If  there  is  a  wound  in  connec- 
tion with  the  fractui'e,  a  small  piece  of  the  splint  may  be 
cut  out,  as  is  represented  on  the  onter  aspect  of  the 
arm  in  the  illustration,  in  order  to  obtain  easy  access 
to  it  without  disturbing  the  Limb.  In  treating  fractures 
of  the  neck  of  the  humeru.s,  it  is  better  not  to  place 
pads  in  the  axilla,  as  they  are  very  apt  to  cause  dis- 
placement of  the  bone. 

The  symptoms  of  a  fracture  of  the  shaft  are  deformity 
and  mobility  of  the  arm,  and  crepitation  when  the 
broken  fragments  are  brought  together. 

Treatment. — Apply  simple  Gooch  splints  to  the 
outer  aiid  inner  asj^ects  of  the  arm,  as  showTi  in  fig. 
59,  and  support  the  ai-m  in  a  sling.  The  outer  splint 
should  reach  from  a  little  above  the  shoulder  to  an 
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incli  or  so  below  the  elbow,  and  the  inner  one  from 
the  axilla  to  the  same  point  below  the  elbow.  Both 
splints  should  be  carefully  padded  with  soft  material, 
and  adjusted  by  means  of  a  roller.  If  these  splints 
are  not  sufficient  to  keep  the  ends  of  the  bone  to- 
gether, the  pasteboard  splints  may  be  employed. 

The  humerus  is  not  unfrequently  fractured  tlirough 
the  base  of  the  condyles.  This  accident  is  most  com- 
monly met  with  in  children,  and  is  liable  to  be  mis- 
taken for  a  dislocation  of  the  elbow.    The  symptoms 


Fig.  59. 

are  deformity  of  the  elbow,  caused  by  displacement  of 
the  lower  end  of  the  humerus,  crejiitation,  and,  when 
the  joint  is  extended,  the  deformity  is  removed,  but 
occurs  again  directly  the  extending  force  is  with- 
drawn. 

Treatment. — In  most  cases  it  is  sufficient  to  adjust 
the  disjilaced  bones  by  manipulation  and  extension, 
and  then  to  flex  the  elbow  to  a  right  angle,  and  apply 
a  pad  of  lint  over  its  antex-ior  and  posterior  aspects, 
and  secure  them  by  a  few  figm-e-of-eight  turns  of 
a  bandage  passed  round  the  joint.  The  arm  and  fore- 
arm should  be  well  supported  in  tliis  position  by 
means  of  a  shng.  If  this  apparatus  does  not  keep 
the  bones  in  apposition,  a  gutta-percha  or  pasteboard 
splint  should  be  adjusted  to  each  lateral  aspect  of 
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the  joint.  Such  splints  should  extend  for  some  little 
distance  along  the  arm  and  fore-anii. 

The  condyles  may  also  be  fractured  obliquely  into 
the  joint,  or  one  or  other  of  these  processes  may  hf 
fractured  alone.  The  treatment  of  all  these  accidents 
consists  in  flexing  the  elbow  to  a  right  angle,  apply- 
ing a  figure-of-eight  bandage,  and  keeping  the  ai-ra 
in  a  sling.  In  all  fractiu-es  near  the  elbow  or  other 
joints,  more  or  less  anchylosis  of  the  ai-ticulation 
is  apt  to  result.  It  is,  therefore,  of  great  importance, 
in  treating  these  injuries,  to  commence  gentle  movements 
of  the  affected  joint  as  soon  as  it  is  likely  that  the 
fractured  bones  have  imited.  If  such  cases  have  been 
neglected,  or  have  been  followed  by  stiffness  of  the  arti- 
culation, the  jjatient  should  be  placed  under  the  influ- 
ence of  chloroform,  and  the  joint  forcibly  but  carefully 
extended  and  flexed  so  as  to  separate  adhesions. 

Fore-arm. — Either  the  radius  or  ulna  alone  may  be 
fractm-ed,  or  both  bones  may  be  broken  at  the  same 
time. 

The  radius  is  most  frequently  broken  at  its  lower 
end,  close  to  the  wi-ist.  This  accident  is  generally 
readily  recognised,  owing  to  the  deformity  which  it 
produces.  The  symptoms  are  sliglit  lateral  displace- 
ment of  the  hand,  projection  of  the  lower  fragment  on 
the  back  of  the  wrist,  and  crepitation,  which,  however, 
is  not  always  distinct  if  the  fragments  should  be  im- 
pacted. Considerable  swelling  of  the  wi-ist  often 
follows  this  accident. 

Treatment. — Flex  the  elbow,  return  the  displaced 
bone  to  its  proper  position,  by  extension  and  manipu- 
lation, and  apply  two  thin  wooden  splints,  one  to 
the  palmar  surface  of  the  fore-arm  and  hand,  the 
other  to  the  dorsal  surface  of  the  same,  as  shown  in 
fig.  60.  The  dorsal  spUnt  should  extend  from  the 
outer  edge  of  the  elbow  to  a  little  beyond  the  tips 
of  the  fingers,  the  palmar  splint  from  the  inner  edge 
of  the  elbow  to  a  corresponding  point  beyond  the 
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fingers.  This  apparatus  answers  well  for  treating  all 
the  fractures  of  the  fore-arm,  with  the  exception  of  that 
of  the  olecranon  process.  The  splints  should  always 
be  made  narrower  than  the  fore-arm,  and  carefully 
padded  opposite  the  wrist  or  other  hollows  which  may 
exist  between  the  limb  and  their  surface.  When  the 
splints  have  been  adjusted,  the  fore-arm  should  be  sup- 
ported in  a  sling. 


Fig.  60. 


Fractures  through  the  radius  or  ulna,  or  through 
both,  are  usually  easily  diagnosed  by  the  deformity, 
mobility,  and  crepitation.  The  treatment  of  these 
injiu'ies  is  to  adjust  the  fractured  ends  by  extension, 
and  apply  the  side  splints  shown  in  fig.  60.  Frac- 
ture of  the  olecranon  is  not  an  uncommon  accident, 
and  is  sometimes  followed  by  a  considerable  sepa- 
ration of  the  fragments.  This  injury  is  diagnosed 
by  the  displacement  of  the  fragments,  and  by  the 
mobility  and  crepitus  which  are  felt  on  laying  hold  of 
the  process.  The  treatment  is  to  extend  the  arm, 
bi'ing  the  two  fragments  together  as  closely  as  possible, 
then  apply  a  straight  splint  over  the  anterior  aspect 
of  the  elbow-joint,  and  secure  it  there  with  a  bandage, 
as  shown  in  fig.  61.  The  bandage  is  best  applied  in 
the  figure-of-eight  form,  so  as  to  cbaw  together  the 
fragments  as  much  as  possible. 

Hand  and  Fingers. — The  metacarpal  bones  may 
be  fractured  with  or  without  displacement.  These 
injuries  are  best  treated  by  means  of  a  simple  bandage 
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passed  round  the  hand,  or  if  there  is  displacement, 
by  a  pad  placed  over  the  displaced  bone,  and  secured 
by  a  bandage. 

The  phalangeal  bones  of  the  fingers  may  also  be 


Fig.  61. 


fractui'ed.  These  accidents  are  most  usually  compound, 
and  frequently,  therefore,  require  amputation.  Simple 
fractures  of  the  fii-st  phalanx  are  best  treated  by  placing 
in  the  palm  of  the  hand  a  rounded  pad,  such  as  a  roller 
or  piece  of  cork,  flexing  the  injured  finger  upon  it,  and 
securing  it  in  that  jjosition  with  a  bandage.  Frac- 
tures of  the  other  phalanges  are  best  treated  by  apply- 
ing a  straight  splint  made  of  gutta-percha,  pasteboard, 
or  wood,  along  their  palmar  surfaces,  and  securing 
them  with  a  narrow  bandage  or  strip  of  plaister. 

Compound  fractures  of  the  upper  extremity,  which 
do  not  necessitate  ami^utation,  must  be  treated  by 
means  of  wooden  or  pasteboard  splints,  portions  being 
cut  out  of  these  splints  if  necessary,  to  permit  of  access 
to  the  wound,  without  disturbing  the  arm. 

Pelvis. — The  expanded  portion  of  the  ilium  is  some- 
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times  fractured  with  or  -without  displacement.  The 
treatment  of  such  cases  is,  to  apply  a  bandage  round 
the  abdomen  and  pelvis,  or  to  adjust  a  broad  strip  of 
plaister  across  the  injured  region.  The  horizontal  and 
descending  rami  of  the  pubes,  and  the  ascending  ramus 
of  the  ischium,  may  also  be  fractured  ;  and,  in  these 
injuries,  the  urethra,  bladder,  or  rectum  may  be  punc- 
tured or  lacerated  by  the  broken  fi-agments.  The 
symptoms  of  fractures  of  the  pelvis  are  not  always 
distinct.  Sometimes  mobility  and  crepitus  can  be  de- 
tected. The  treatment  is,  to  keep  the  patient  at  rest 
on  his  back,  and  to  ajiply  a  bandage  round  the  pelvis. 
If  the  urethra  or  bladder  be  injured,  the  occurrence  of 
extravasation  of  urine  may  be  expected ;  and,  if  this 
takes  place,  it  must  be  actively  treated  by  an  incision 
into  the  centre  of  the  perinajum,  and,  if  necessary,  into 
other  situations. 

Thigh.. — The  femui-  may  be  fractured  through  its 
neck,  trochanters,  shaft,  or  condyles. 

Fracti^re  through  the  neck  may  be  either  within  tlie 
capsule  of  the  joint  ("  inti-a  caj^sidar"),  or  external  to 
it  ("  extra-capsular").  The  symptoms  of  the  former 
are,  shortening  of  the  limb  from  a  quarter  to  three- 
quarters  of  an  inch,  eversion  of  the  foot  (inversion  has 
been  noticed  in  a  few  instances),  pain  when  the  limb 
is  moved ;  and,  when  extension  is  made,  the  limb  is 
readily  brought  to  its  proper  length,  but  immediately 
becomes  shortened  again  when  the  extending  force  is 
witlidrawn.  Sometimes  crepitus  can  be  detected.  It  not 
unfrequently  happens  that  the  symptoms  of  shortening 
and  evei-sion  of  the  foot  do  not  appear  well-marked  for 
some  hours,  or  even  a  day  or  two,  after  the  injury. 

In  measuring  the  lower  extremity,  in  order  to  detect 
lengthening  or  shortening,  the  anterior  superior  spine 
of  the  iHuni  should  be  taken  as  the  point  above  ;  and 
the  upper  border  of  the  patella,  or  lower  border  of  the 
outer  or  inner  maleolus,  below. 

Treatment. — Apply  the  long  splint,  as  shown  in 
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tigs.  62,  63,  with  the  exception  'of  the  short  thigh 
splints,  which  are  unnecessaiy.  These  injuries  gene- 
rally occur  in  old  persons ;  and,  if  such  patients  cannot 
bear  the  application  of  the  long  .splint,  the  limb  should 
be  supported  and  arranged  by  means  of  pillows,  so  as 
to  keep  it  at  rest  as  much  as  possible.  It  is  as  well  to 
tell  these  patients  that,  when  recovery  takes  place, 
they  will  be  more  or  less  lame. 

The  extra-capsvilar  fracture  almost  always  involves 
the  ti'ochanters.  In  some  cases  the  neck  of  the  Ijonc 
is  di-iven  into  the  trochanter  major,  and  fixed  there 
("  impacted  fracture").  The  symptoms  of  this  injury 
are,  shortening  of  the  limb  from  one  to  two  inches, 
eversion  of  the  foot  (occasionally  inversion),  mobility, 
and  crepitus  (unless  when  the  fracture  is  impacted). 
The  treatment  is,  the  application  of  the  long  splint, 
after  carefully  bringing  the  limb  to  its  proper  length 
by  extension  and  counter-extension.  In  comparing 
the  length  of  the  two  limbs,  see  that  the  uninjured 
one  has  not  been  shortened  or  lengthened  by  joi-evious 
injury  or  disease. 

Fractures  through  the  shaft  are  diagnosed  by  short- 
ening and  distortion  of  the  limb,  mobility,  and  crepitus, 
when  the  ends  are  brought  in  contact  with  one  another. 

Treatment. — Adjust  the  fragments  into  position  by 
means  of  extension  and  counter-extension,  and  apply 
the  long  splint  in  the  manner  illustrated  in  figs.  62, 
63,  taken  from  Syme.  The  following  appliances  are 
required  for  adjusting  this  sjilint  to  a  fractured  thigh  : 
Two  thin  wooden  splints,  one  of  which  should  extend 
from  the  trochanter  major  to  the  knee,  the  other  from 
the  inner  side  of  the  groin  to  the  knee ;  four  or  five 
loops  of  bandage,  and  some  cotton  wadding;  two  hand- 
kerchiefs or  slings ;  a  long  thigh  spliut,  which  should 
extend  from  the  false  ribs  to  five  or  six  inches  beyond 
the  foot;  and  a  sheet.  The  sheet,  having  been  doubled 
so  that  it  will  extend  from  the  inner  side  of  the  groin 
to  the  ankle,  is  to  be  wrapped  round  the  long  splint,  a 
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sufficient  amount  of  it  being  left  free  to  pass  round  the 
limb.  These  appliances  having  all  been  prepared,  and, 
if  advisable,  the  patient  chloroformed,  one  of  the  hand- 
kercliiefs  should  be  introduced  round  the  perinseum,  and 


Kg-  62.  Fig.  63. 


its  ends  brought  upwards  over  the  gi-oin  and  buttocks 
of  the  injured  limb,  and  held  firmly  by  an  assistant ; 
another  assistant  must  grasp  the  foot  and  extend  the 
limb,  wliile  the  surgeon  manipulates  the  broken  bone, 
and  sees  that  the  ends  are  in  position.    When  this  has 
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been  clone,  the  two  thin  splints  are  to  be  applied,  one 
to  the  outer,  and  the  other  to  the  inner  side  of  the 
thigh,  and  firmly  secured  there  by  means  of  loops  of 
bandage  passed  round  the  limb  aiid  splints,  and  tied 
on  the  inner  splint,  as  shown  in  fig.  62.  The  long 
splint  is  now  to  be  adjusted  against  the  outer  aspect  of 
the  limb,  the  free  portion  of  the  sheet  passed  under  the 
thigh,  leg,  and  ankle,  and  the  ends  of  the  handkerchief 
which  is  round  the  perinseum  introduced  through  tbo 
holes  at  the  upper  end  of  the  splint,  and  tied  there. 
The  second  handkerchief  is  then  to  be  passed,  in  a 
figure-of-eight  form,  round  the  ankle  and  foot,  and  its 
ends  passed  through  the  slits  in  the  lower  end  of  the 
splint,  and  fastened  there.  The  free  portion  of  the 
sheet  is  now  to  be  brought  over  the  front  of  the  limb, 
and  pinned  to  that  portion  wliich  is  wrapped  round 
the  splint,  as  is  illustrated  in  fig.  63.*  The  long  splint 
may  be  applied  by  means  of  bandages,  but  the  sheet  is 
quite  as  efficient,  and  is  much  more  convenient,  for  it 
can  be  at  any  time  unpinned,  and  the  limb  examined, 
without  disturbing  the  bones.  This  splint  is  not  only 
ajiplied  for  fractures  of  the  shaft,  but  also  for  fractures 
of  the  neck  and  disease  of  the  liip-joint.  It  is  applied 
in  the  same  way  in  all  cases,  except  that  the  short 
thigh  splints  are  unnecessary  in  the  two  latter  instances. 
In  some  cases,  where  the  fracture  is  through  the  lower 
end  of  the  shaft,  or  when,  from  previous  disease  or  in- 
jury, the  knee  is  anchylosed,  the  Umb  will  be  best 
treated  by  placing  it  on  a  Maclntyi-e  splint,  or  other 
inclined  plane. 

Compound  fractures  of  the  thigh,  when  uncompli- 
cated, must  also  be  treated  by  the  long  splint,  a  piece 
of  the  splint  being  cut  out  opposite  the  wound,  and 
replaced  by  an  arch  of  metal,  so  as  to  allow  the  dress- 
ings to  be  easily  applied. 

*  In  many  cases  it  is  useful  to  pass  a  few  turns  of  a  broad 
bandage  round  the  lower  part  of  tlie  abdomen  and  pehas  and 
upper  portion  of  the  splint,  so  as  to  keep  the  latter  in  position 
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Patella. — This  bone  may  be  broken  transversely,  or 
more  or  less  obliquely  or  longitudinally.  The  symp- 
toms are  separation  of  the  fragments  and  crepitation 
when  they  are  brought  in  contact.  In  cases  where  the 
fracture  is  oblique  or  longitudinal,  there  may  be  very 
little  separation  of  the  fragments.  Occasionally  the 
fracture  is  comminuted. 

Treatment. — Bring  the  ends  of  the  bone  together  by 
extending  the  limb  and  slightly  flexing  the  thigh  u2)on 
the  abdomen,  and  then  adjust  some  apparatus  to  keep 
them  in  position.  Sir  A.  Cooper's  method,  illustrated 
in  fig.  64,  is  a  very  excellent  one ;  or  a  bandage  may 


Fig.  64. 


be  applied  in  the  figure-of-eight  form  round  the  knee, 
so  as  to  draw  the  fragments  together.  "Whichever  appa- 
ratus or  bandage  be  employed,  the  limb  should  be 
placed  on  a  Maclntyi-e  splint  or  inclined  plane,  with 
the  foot  and  leg  well  raised,  so  as  to  relax  the  exten- 
sor muscles  of  the  thigh. 

Leg. — The  tibia  alone  may  be  fractured  at  any  part 
of  its  shaft.  The  fracture  most  frequently  occurs 
through  the  middle  or  lower  thii-d,  but  it  may  also  take 
place  somewhere  through  the  upper  third. 

The  fibula  alone  may  be  fractured,  usually  througli 
its  lower  third.  This  accident  is  in  most  cases  attended 
with  displacement  of  the  foot.  This  displacement  is 
most  frequently  outwards,  but  may  also  be  inwards, 
and  occasionally  backwards. 

M 


162 


SURGICAL  APPLIANCES  AND 


]3oth  tibia  and  fibula  may  be  broken  either  at  the 
.same  level,  or  at  some  distance  from  one  another.  One 
or  other,  or  both  maleoli,  may  also  be  bi-oken.  Frac- 
tures of  the  leg  are  generally  easily  diagnosed  by  the 
mobility,  deformity,  and  crepitus.  In  cases  where  the 
limb  is  much  swollen,  and  there  is  little  or  no  displace- 
ment of  the  fragments,  it  may  not  at  first  be  easy  to 
determine  the  existence  of  a  fracture,  but  in  all  doubt- 
ful cases  the  limb  should  be  kept  at  rest  until  the  swel- 
ling has  abated.  In  diagnosing  cases  of  fracture  near 
the  ankle  joint,  attended  with  little  di.splacement,  it  is 
a  good  ])lan  to  lay  hold  of  one  or  other  maleoli,  and 
test  the  amount  of  theii"  mobility. 

Treatment. — ^Adjust  the  fragments  by  extension  and 
counter-extension,  fiexing  the  knee,  if  necessaiy,  to  re- 
lax the  miiscles  of  the  calf,  and  then  apply  some  apjja- 
ratus  to  keep  the  bones  in  position.  Some  fractures  of 
the  leg  are  best  treated  in  the  straight  jjosition;  while, 
again,  others  can  be  more  conveniently  treated  by  plac- 
ing the  limb  in  the  bent  position.  The  limb  should  be 
placed  in  the  position  which  appears  best  to  keep  the 
broken  ends  in  apposition. 

When  the  fracture  is  treated  in  the  flexed  position, 
either  pasteboard  or  wooden  splints  may  be  used, 
the  limb  being  laid  on  its  outei"  side.  In  fig.  65, 
the  application   of  the  pasteboard  splints  is  iUus- 


Fig.  65. 

trated.    Two  pieces  of  pasteboard  should  be  cut  long  • 
enough  to  extend  from  the  knee  to  the  ball  of  the 
great  toe,  and  broad  enough  to  adjust  themselves  to 
the  lateral  aspects  of  the  leg  and  foot.    These  splints. 
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having  been  thoroughly  softened  in  hot  -water,  and 
lined  with  some  cotton  wadding,  should  be  ajDplied, 
one  on  each  side  to  the  limb,  by  means  of  an  ordinary 
bandage.  When  the  pasteboard  has  become  dry,  the 
bandage  may  be  removed,  and.  four  or  five  loops 
substituted  for  it,  as  illustrated  in  the  engraving. 
The  advantage  of  using  the  loops  is,  that  they  can  be 
tightened  or  slackened  without  inteifering  witli  the 
limb;  and,  at  the  same  time,  the  upper  splint  can 
be  removed,  and  the  limb  examined  without  at  all 
disturbing  the  parts.  Another  method  is  to  take 
two  thin  wooden  splints,  long  enough  to  extend  from 
the  knee  to  a  little  beyond  the  side  of  the  foot;  and, 
having  lined  them  with  cotton  wadding,  to  place  one 
on  either  aspect  of  the  leg,  secure  the  two  by  a 
few  loops,  and  lay  the  limb  on  its  outer  aspect. 
This  latter  method  is  useful  in  treating  some  com- 
pound  fractures  of  the  leg,  where  the  wound  is  situ- 
ated on  the  inner  or  anterior  surface  of  the  limb,  as 
the  upper  splint  can  be  readily  lifted  off,  and  the 
wound  dressed  or  examined.  A  third  method  of 
treating  fractures  of  the  leg  (especially  when  they  are 
compound),  in  the  flexed  position,  is  to  place  the  limb 
upon  a  Maclntyre  splint,  which  has  been  bent  to 


Fig.  66. 


the  proper  angle  of  flexion.  The  application  of  this 
splint  to  a  case  of  fracture  of  the  leg  is  shown  in 
fig.  6G.  The  splint  having  been  adjusted  to  the  pro- 
per angle  and  length  by  means  of  the  screw,  and  by 
regulating  the  footpiece  (it  is  often  best  to  do  this  by 
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fitting  the  splint  on  tlie  Ronnd  leg,  provided  it  be  not 
def(jrnied  in  any  way),  should  l)e  Ciirefully  padded, 
either  by  means  of  cotton  wadding  or  a  long  narrow 
cushion.  If  there  is  a  wound,  it  is  useful  to  place 
over  the  padding  or  cushion  some  tliin  gutta-pei-cha 
sheeting,  in  order  to  prevent  the  discharge  from  soil- 
ing it.  The  limb  must  then  be  gently  laid  on  the 
splint,  and  adjusted,  so  that  every  part  lies  in  its 
proper  ])lacc.  The  foot  and  ankle  should  now  be 
secured  to  the  footpiece  and  splint  by  means  of  a 
bandage,  as  shown  in  fig.  66,  or  by  means  of  a  hand- 
kerchief passed  round  the  ankle  and  foot,  and  its  ends 
secui'ed  round  the  footpiece.  The  thigh,  knee,  and 
upper  part  of  the  leg  should  also  be  bound  to  the  splint 
with  a  bandage,  as  in  the  illustration.  If  there  Ls  no 
wound,  the  bandage  should  be  applied  so  as  to  cover 
the  whole  limb;  but  if  there  is  a  wound  or  sore  it  is 
better  to  leave  it  free,  and,  if  necessary,  apply  either  a 
separate  bandage  over  the  woiuid,  dress- 
ings, and  splint,  or  employ  a  many-tailed 
bandage,  which  should  be  passed  imder 
the  limb,  and  immediately  in  contact  with 
it.  In  some  instances,  short  wooden 
splints  may  be  combined  with  the  Mac- 
Tntyre  splint,  and  api^lied  to  the  diffe- 
rent aspects  of  the  limb,  in  order  more 
eflficiently  to  retain  the  bones  in  position. 

Fractures  of  the  leg  may  be  treated 
in  the  sti-aight  position  by  appljdng  a 
Gooch  splint  to  the  inner  and  outer  sides 
of  the  limb,  and  secuiing  them  there  by 
means  of  loops,  as  illutrated  in  fig.  67.  In 
many  hospitals,  side  splints,  made  either 
of  wood  or  metal,  and  furnished  with  foot- 
pieces,  are  employed  for  treating  fractures 
of  the  leg;  but  the  splints  I  have  illus- 
Fig.  67.  trated  answer  quite  as  well,  and  are 
generally  at  hand.    A  leg  may  also  be  kept  in  the 
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straight  position  by  means  of  a  starch  bandage  and 
pasteboard  splints.  The  apparatus  shown  in  fig.  65 
answers  best  for  this  purpose,  the  starch  bandage  being 
substituted  for  the  loops. 

Fractures  of  the  leg  which  have  been  placed  either 
ill  the  flexed  or  extended  jjosition  for  a  week  or  two, 
and  which  are  progressing  favourably,  may  often  be 
usefully  treated  by  applying  the  pasteboard  splints  and 
starch  bandage,  as  this  apparatus  allows  the  patient 
to  get  out  of  bed  and  move  about  a  little,  without  in- 
terfering with  the  process  of  union. 

When  the  lower  end  of  the  fibula  or  tibia  is  broken, 
and  the  foot  displaced  inwards  or  outwards,  Dupuytren's 
splint,  shown  in  plate  2,  must  be  applied.  When 
the  foot  is  turned  outwards,  this  splint  must  be  ap- 
plied to  the  inner  side  of  the  leg,  and 
when  the  foot  is  displaced  inwards, 
to  the  outer  side.  This  splint  re- 
quires most  frequently  to  be  applied 
to  the  inner  side  of  the  leg;  but  as 
the  metijod  of  its  application  to 
either  side  is  the  same,  I  have,  for 
the  sake  of  convenience,  illustrated 
its  application  to  the  outer  side  of 
the  limb  in  fig.  68.  A  folded  sheet  or 
narrow  pillow,  which  will  extend 
from  the  lower  part  of  the  knee  to 
about  an  inch  above  the  base  of  the 
maleolus,  is  to  be  placed  between  the 
side  of  the  limb  and  the  splint,  and 
then  the  upper  end  of  the  splint  se- 
cured to  the  leg  by  means  of  a  band- 
age, and  a  handkerchief  passed  round 
the  limb,  and  its  ends  brought  through 
the  holes  of  the  s])lint,  and  tied.  The 
foot  must  then  be  drawn  into  position,  by  bringing 
it  towards  the  lower  end  of  the  splint,  and  secured 
there  with  a  bandage,  as  illustrated  in  the  engraving. 
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When  the  foot  is  disjilaced  backwai-ds,  the  horse-slioe 
splint,  shown  in  plate  2,  must  be  applied.  The  appli- 
cation of  this  splint  is  shown  in  fig.  69,  and  may 
thus  be  described:— Take  a  folded  sheet  or  nan-ow 
pillow,  which  will  extend  from  the  tuberosity  of  the 
tibia  to  about  an  inch  or  so  above  the 
instep,  and  adjust  it  to  the  splint,  by 
means  of  a  turn  or  two  of  a  bandage; 
then  apply  the  splint  to  the  antei-ior 
aspect  of  the  leg,  so  that  the  concavity 
of  the  horse-shoe  will  embrace  the  in- 
stei5,  and  secure  it  in  position  by  means 
of  a  bandage  or  a  handkerchief  passed 
round  the  upper  part  of  the  limlj.  A 
strong  handkerchief  or  sling  should  now  be 
passed  under  the  heel,  and  one  of  its  ends 
brought  up  on  each  side,  and  fixed  by  a  turn 
round  the  corresponding  projection  of  the 
horse-shoe.  By  tightening  these  ends,  the 
heel  is  drawn  forwards  towards  the  splint, 
and  when  it  has  been  brought  into  its 
proper  position,  the  ends  should  be  fimily 
tied  together  in  front.  In  adjusting  this 
splint,  care  must  be  taken  that  the  con- 
cavity or  projection  of  the  horse-shoe  does  not  press 
upon  the  instep  or  sides  of  the  foot.  When  necessary, 
the  ends  of  the  handkerchief  can  be  easily  tightened 
without  disturbing  the  rest  of  the  apparatus. 

In  compound  fractures  of  the  leg,  when  the  limb  ad- 
mits of  being  saved,  it  should  be  placed  on  a  Maclntvi'e 
splint,  either  in  the  flexed  or  extended  position,  which- 
ever is  best,  or  the  wooden  splints  abeady  described 
may  be  adjusted  to  the  lateral  aspects  of  the  limb.  These 
injuries  are  often  also  usefully  treated  by  slinging  them 
in  a  Salter's  or  other  cradle,  after  some  apparatus  ha.s 
been  applied  to  keep  the  bones  in  position.  In  cases 
of  compound  fracture,  means  should  always  be  taken 
to  keep  the  apparatus  and  its  coverings  as  clean  as 
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possible,  and  the  wound  ought  to  be  carefully  dressed, 
as  often  as  may  be  necessary,  without  disturbing  the 
broken  bones.  The  many-tailed  bandage,  in  separate 
pieces,  may  often  be  usefully  employed  to  keep  the 
dressings  in  position.  When  it  is  desired  to  change 
the  tails  of  the  bandage,  it  is  only  necessary  to  pin 
clean  ones  to  one  end  of  the  soiled  ones,  and  thus 
di'aw  them  cai-efully  under  the  limb. 

Foot  and  Toes. — These  injuries  are  most  frequently 
compound,  and  will  usually  call  for  excision  or  ampu- 
tation. When  the  tarsal  or  metatarsal  bones  sulfer 
a  simjole  fracture,  it  is  often  difficult  to  detect  it  if 
there  is  no  displacement.  '  The  treatment  will  consist 
in  endeavouring  to  rejjlace  any  displacement  of  the 
fragments  by  manipulation  and  extension,  and  then  to 
apply  a  bandage  round  the  foot. 

Simple  fractures  of  the  toes  require  to  be  treated 
by  the  application  of  pasteboard  or  gutta-percha  splints 
to  their  plantar  aspect. 

Spine. — Fractures  of  the  vertebrre  are  usually  asso- 
ciated with  more  or  less  displacement  of  the  bones, 
and  consequent  injury  to  the  spinal  cord.  Occasion- 
ally a  dislocation  of  the  vertebrae  without  fracture 
occurs,  generally  in  the  cervical  region,  but  this  is 
rare.  A  dislocation  of  the  upper  cervical  vertebrje 
may  cause  immediate  death,  by  pressing  upon  the 
upper  part  of  the  cord.  Fractures  and  dislocations 
of  the  vertebrse  are  sometimes  attended  with  distinct 
displacement  of  the  spinous  processes,  which  can  be 
detected  by  external  examination.  In  other  instances 
there  is  no  perceptible  deformity,  but  merely  the  symp- 
toms of  compression  of  the  cord.  When  these  injuries 
have  caused  compression  or  other  injury  of  the  cord, 
there  will  be  paralysis,  more  or  less  complete,  of  the 
parts  of  the  body  below  the  situation  of  the  injury.  If 
the  injury  is  in  the  upper  part  of  the  spine,  both  upper 
and  lower  extremities  will  be  paralysed,  and,  in  addi- 
tion, there  will  be  interference  with  the  respiration. 


16S 


SURGICAL  APPLIANCES  AND 


and  paralysis  of  the  bladder  and  other  organs.  When 
the  injury  afiects  the  lower  part  of  the  spine,  the  lower 
extremities  and  the  bladder  will  be  afiected.  Most  of 
these  injuries  jjrove  fatal,  sooner  or  later. 

The  treatment  will  consist  in  keeping  the  patient  on 
his  back,  drawing  the  urine  ofi"  with  a  catheter  if  the 
bladder  is  paralysed,  and  relieving  the  bowels  by  injec- 
tions, and  supporting  the  patient's  strength  by  proper 
nourishment.  It  must  be  rememVjered,  too,  that  bed 
sores  are  very  apt  to  form  in  these  cases,  and  must  hn 
treated  as  is  recommended  in  Chapter  VI. 
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CHAPTEE  V. 

CATHETERS.  RETENTION  OF  URINE.  EXTRAVASATION  OF 
URINE.  STRANGULATED  HERNIA.  VENEREAL  DISEASE. 
PARAPHYMOSIS.     PROLAPSUS  ANI  AND  PILES. 

Before  proceeding  to  the  consideration  of  retention  of 
urine,  I  think  it  advisable  to  say  a  word  or  two  in 
regard  to  some  of  the  instruments  which  are  used  in 
connection  with  the  urethra  and  bladder,  as  there  is 
sometimes  some  confusion  as  to  the  nature  and  uses  of 
these. 

In  plate  3  I  have  illustrated  some  of  the  instru- 
ments frequently  employed  in  ordinary  surgical  pi'actice. 
Fig.  1  illustrates  the  tube  which  is  introduced  through 
the  perineal  wound  into  the  bladder  after  the  operation 
of  lithotomy.  This  tube  varies  in  length,  according  to 
the  age  of  the  patient  and  depth  of  the  perineum,  and 
to  one  end  of  it  there  is  attached  a  double  loop  of  silk, 
as  shown  in  the  illustration,  or  a  metal  top,  tig.  2,  fwr- 
nished  with  a  ring  on  each  side.  These  loops  or  rings 
are  for  the  purpose  of  passing  the  tapes  or  bandages 
through  in  securing  the  instiaiment  in  position.  This 
instrument  is  fastened  into  the  bladder,  by  passing 
through  each  loop  or  ring  a  piece  of  tape  or  narrow 
bandage,  and  bringing  its  ends  round  the  corresponding 
thigh,  and  tying  them  to  a  bandage  or  liandkerchief 
which  has  been  secured  round  the  waist. 

Figs.  4,  5,  and  6  represent  different  forms  of 
Catheters,  which  are  employed  in  surgical  practice 
to  draw  off  urine  from  the  bladder.  Catheters  are 
made  of  metal  (usually  silver),  or  some  pliable  mate- 
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rial,  and  are  numbered  according  to  their  size,  No. 
1  being  the  smallest.  No.  2  a  little  larger,  and  so 
on  up  to  No.  12,  which  is  the  largest  in  ordinary 
use.    Catheters  should  be  furnished  with  a  thin  wire 


Plate  3. 


or  stillette  (fig.  3),  long  enough  to  pass  to  the  extremity 
of  their  canal.  Fig.  4  illustrates  the  common  silver 
catheter,  of  a  medium  size  and  proper  curve.  Fig.  6 
shows  a  gum  elastic  cathetex",  also  of  medium  size. 
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Fig.  5  is  a  kind  of  pliable  catheter,  which  has  lately 
come  into  use.  It  is  made  of  vulcanised  India-rubber, 
and,  although  veiy  pliable,  can  be  easily  inserted  by  a 
rotatory  motion  into"  the  bladder,  provided  there  is  no 
obstruction  in  the  urethra. 

The  female  catheter  is  generally  made  in  the  form  of 
a  short  tube,  veiy  slightly  curved;  but  if  this  instru- 
ment be  not  at  hand,  a  common  male  elastic  catheter 
answers  quite  as  well. 

All  catheters  should  be  carefully  washed  out  after 
they  have  been  used,  and  their  canals  kept  free  and 
j^ervious.  •  Some  of  the  smaller  instruments  become 
easily  blocked  up,  and,  if  passed  in  this  state,  can  be  of 
no  service  in  removing  the  water  from  the  bladder.  It 
is  a  good  rule,  before  introducing  any  catheter  into  the 
bladder,  to  blow  through  it,  in  order  to  see  that  its 
canal  is  free. 

It  is  sometimes  necessary  to  tie  a  catheter  into  the 
bladder.    The  best  way  to  do  this  is  shown  at  fig.  70. 


Fig.  70. 

The  catheter,  having  been  introduced  into  the  bladder' 
a  bandage  or  handkerchief  is  to  be  secured  round  the 
lower  i)art  of  the  abdomen.    A  narrow  bandage  is  also 
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to  be  passed  roimd  the  xipper  end  of  each  thigh,  and  its 
ends  brought  up  and  tied  to  the  waistband.  A  piece 
of  tape  or  narrow  bandage  is  then  to  be  tied,  at  its 
centi'e,  to  the  inner  side  of  each  of  the  thigh  pieces,  aa 
far  back  as  possible,  and  its  ends  passed  through  the 
corresponding  ring  of  the  catheter,  and  tied  together. 
Another  method,  which  is  useful  when  an  elastic  cathe- 
ter is  used,  is  to  tie  round  the  extremity  of  the  cathe- 
ter a  piece  of  strong  silk  or  naiTOw  bandage,  so  as  to 
leave  one  end  or  loop  of  it  projecting  on  either  side. 
These  ends  or  loops  are  then  to  be  carried  along  the 
sides  of  the  penis,  and  secured  to  its  body  by  means  of 
a  strip  of  sticking-plaister  passed  round  it.  A  useful 
form  of  silver  catheter  for  tying  into  the  bladder  is  one 
which  is  provided  with  a  curve  at  its  extremity;  this 
allows  the  urine  to  flow  out  more  readily.  When 
catheters  are  tied  into  the  bladder,  it  is  usual  to  have 
small  plugs  of  wood  or  gutta-jiercha,  which  may  be  in- 
troduced into  the  orifice,  to  prevent  the  lu-ine  flowing 
out  continuously,  these  plugs  being  taken  out  when 
the  patient  wishes  to  pass  water.  It  will  often,  also,  be 
found  very  useful  to  attach  to  the  extremity  of  the 
catheter  a  piece  of  vulcanised  India-rubber  tubing,  in 
order  that  the  water  may  be  more  conveniently  con- 
veyed into  a  receptacle  placed  either  in  the  bed  or  out- 
side of  it.  When  a  silver  catheter  is  tied  into  the 
bladder,  it  is  generally  necessary  to  place  over  the  pel- 
vis a  large  cradle,  in  order  to  keep  the  bed-clothes  from 
pressing  on  the  end  of  the  instrument. 

In  fig.  70  is  also  shown  the  method  of  tying  up  a 
patient  before  j^erforming  the  operation  of  lithotomy, 
or  other  operation  on  the  urethra.  At  A  is  repre- 
sented the  patient's  hand,  with  the  loop  of  bandage 
attached  to  the  wrist.  This  is  the  first  step  of  the  pro- 
ceeding. At  B  the  hand  is  shown  secvu-ed  to  the 
foot.  When  the  loop  has  been  adjusted  to  the  wrist, 
as  shown  at  A,  the  hand  should  be  brought  do\ra  to 
the  foot,  and  made  to  gi-asp  its  outer  side  and  instep. 
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The  two  ends  of  tlie  loop  are  tlien  to  be  passed  round 
the  sole  of  the  foot  and  instep,  and  firmly  tied.  This  is 
usually  sufficient ;  but  in  some  cases  it  may  be  advis- 
able to  make  the  ends  of  the  loop  take  a  turn  or  two 
round  the  ankle  as  well  as  the  foot. 

Fig.  7  shows  a  Bougie,  an  instrument  which  is  em- 
ployed to  dilate  strictures  of  the  urethra.  This  instru- 
ment is  best  made  hollow,  and  of  some  light  but  strong 
metal,  with  a  small  flattened  handle  at  its  extremity. 
Bougies  are  also  numbered  according  to  their  size,  in 
the  same  way  as  catheters,  but  do  not  require  to  be 
quite  so  long  in  the  curve. 

Fig.  8  illusti-ates  a  Sound,  an  instrument  which  is 
employed  to  search  the  bladder,  in  order  to  detect  the 
existence  or  non-existence  of  a  stone.  This  instrument 
is  made  of  soUd  metal,  has  a  very  short  cmwe,  and  an 
expanded  metal  handle.  Sounds  are  made  of  different 
lengths  and  sizes,  to  suit  urethras  of  various  capacities. 

Fig.  9  shows  a  Staff,  a  solid  metal  instrument,  which 
is  fitted  with  a  groove  on  its  convexity.  This  instru- 
ment is  introduced  into  the  bladder  in  the  operation  of 
lithotomy,  in  order  that  the  knife  may  be  rim  along  its 
groove.  Staff's  are  made  of  various  sizes,  and  have 
usually  a  large  curve.  Those  which  are  used  in  lateral 
lithotomy  have  the  gi-oove  on  the  side  of  their  convexity, 
those  which  are  used  in  performing  the  median  o^iera- 
tion  have  the  groove  in  the  centre  of  their  convexity. 
Mr  Syme  uses  a  special  staff"  in  performing  liis  opera- 
tion for  sti'icture  of  the  urethra.  Tliis  instrument  has 
its  curved  portion  made  much  narrower  than  the  rest, 
with  a  groove  extending  along  its  convexity,  and  also 
passing  for  a  quai'ter  or  half-an-inch  into  the  thicker 
portion. 

Fig.  1 0  illustrates  a  pair  of  narrow  forceps,  which  are 
used  to  exti-act  foreign  bodies  from  the  ui*ethra. 

The  following  rules  will  guide  the  house-surgeon  or 
dresser  in  passing  a  catheter  or  other  instrument  into 
the  bladder.    It  is  better,  in  most  cases,  to  have  the 
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patient  lying  on  Lis  l)ack,  witli  liis  pelvis  as  level  and 
straight  as  possible  ;  but  in  some  few  cas(!S  ijistru- 
ments  are  more  conveniently  passed  along  the  urethra 
when  the  patient  is  in  the  ujjriglit  position.  In  these 
latter  instances,  he  should  be  made  to  stand  up  Avith  his 
back  against  a  wall.  The  surgeon  standing  on  the  left 
side  of  the  patient,  should  support  the  penis  on  the 
palmar  surface  of  the  fingers  of  his  left  hand,  and  gently 
raise  it,  so  that  the  orifice  of  the  urethra  presents 
upwards.  The  penis  should  never  be  grasped  or 
stretched  forcibly  on  the  catheter.  The  catheter  or 
other  instrument,  having  been  well  oiled  and  held 
loosely  in  the  right  hand,  should  then  be  introduced, 
(its  handle  being  directed  to  one  or  other  side)  into 
the  orifice  of  the  urethra,  and  passed  gently  along 
the  canal.  When  the  point  of  the  instrument  has 
reached  the  membranous  part  of  the  urethra,  its  handle 
should  be  brought  into  the  middle  line,  and  kept 
there,  then  by  depressing  the  point  of  the  instrument 
and  drawing  the  handle  away  from  the  abdomen, 
still  keeping  accurately  in  the  middle  line,  the  in- 
strument will  usually  easily  slip  into  the  bladder, 
provided  there  be  no  obstruction.  The  point  of  the 
catheter  often  stops  when  it  has  reached  the  mem- 
branous part  of  the  urethra,  and  if  the  depression  of  its 
point  does  not  cause  it  to  pass  on,  it  should  be  withdraAra 
for  a  shoi-t  distance,  and  again  glided  on  in  the  same 
■way.  If  this  proceeding  does  not  answer,  the  fore- 
finger of  the  left  hand,  having  been  oiled  or  greased, 
should  be  introduced  into  the  rectum,  and  its  palmar 
surface  brought  in  contact  with  the  convexity  of  the 
catheter,  then,  by  raising  this  part  of  the  instmment, 
andat  the  same  time  geutlypushing  itforwards,  itwill  in 
most  cases  be  tilted  into  the  bladder.  It  will  be  known 
that  an  instrument  has  passed  into  the  bladder  by 
feeling  its  point  move  freely  in  a  cavity,  and,  if  the 
instrument  be  a  catheter,  the  urine  will  flow  through 
it.    If,  in  passing  an  instrument,  any  obstruction  is 
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encountered  in  the  urethra,  its  point  should  be  gently 
brought  against  it,  and,  if  it  does  not  yield,  the  in- 
strument should  be  withdrawn  slightly,  and  again  gently 
brought  against  the  obstructed  part.  If  the  instrument 
is  still  prevented  from  passing,  its  handle  should  be 
moved,  first  to  one  side  and  then  to  the  other,  and  its 
extremity  again  passed  along  in  the  direction  of  the 
canal.  By  using  the  point  of  the  instrument  as  a  sort 
of  probe  in  this  way  the  proper  channel,  whether  it  be 
natural  or  distorted,  will  best  be  found.  When  the 
obstruction  is  in  the  posterior  part  of  the  urethra  or 
prostate,  the  finger  should  be  introduced  into  the  rectum, 
and  the  instrument  guided  by  means  of  it  along  the  pro- 
•  per  channel.  When  an  instrument  is  to  be  removed 
from  the  bladder,  its  handle  should  be  laid  hold  of,  and 
d^'a^vn  back  towards  the  abdomen,  the  instrument  at 
the  same  time  being  lifted  from  the  urethra.  If  it  be 
a  catheter,  the  point  of  the  finger  should  be  pressed  on 
the  orifice,  to  prevent  any  fluid  escaping  from  it  during 
the  removal.  It  is  sometimes  necessary  to  wash  out  the 
bladder  or  inject  fluids  into  it.  For  this  pm-pose  a  full- 
sized  catheter  is  required,  and  a  large  syi'inge  or  India- 
rubber  bag,  fitted  with  a  nozzle  and  stop-cock.  Great 
gentleness  should  be  used  in  this  proceeding,  taking  care 
to  steady  the  catheter  when  working  the  syringe,  so 
that  its  extremity  will  not  be  forced  against  the  walls 
of  the  bladder. 

Retention  of  Urine. — The  house-surgeon  or  dresser 
is  frequently  applied  to  to  relieve  this  symptom,  and  it 
is  therefore  important  that  he  should  be  acquainted 
with  the  causes  which  may  produce  it,  and  the  proper 
treatment  to  be  adopted  for  its  relief  In  many  of  the 
cases  of  retention  which  come  to  an  hospital,  the  bladder 
has  been  allowed  to  become  much  distended,  and  there- 
fore it  is  necessary  to  relieve  the  bladder  as  soon  as  pos- 
sible by  introducing  a  catheter  into  it,  and  drawing  ofi" 
the  water.  If  there  is  no  stricture  or  obstruction  of  the 
urethra  tliis  proceeding  is  not  usually  difficult,  provided 
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the  surgeon  follows  the  rules  already  laid  down.  En- 
largements of  the  j)rostate  sometimes  render  the  in- 
troduction of  the  ordinary  catheter  difficult,  but  the  me- 
thod of  overcoming  this  will  be  refeiTed  to  immediately. 
Before  selecting  a  catheter  for  relieving  a  case  of  retention, 
the  patient  should  be  questioned  as  to  whether  or  not  he 
labours  under  stricture  of  the  urethra.  If  there  is  no  his- 
tory of  any  stricture,  a  No.  8  or  10  catheter  should  be 
first  used,  and  if  this  is  too  large,  a  smaller  one  must  be 
tried.  If  the  patient  labours  vmder  stricture,  it  will  be 
necessary  to  commence  with  a  small  instrument  (a  No.  4), 
and  if  this  is  too  large,  a  N  o.  2  or  No.  1  must  be  used. 
Hospital  patients  suffering  from  retention,  are  some- 
times, more  or  less,  under  the  influence  of  intoxication 
■when  they  apply  for  relief,  and,  consequently,  are  not 
able  to  give  any  intelligble  account  of  their  case. 

A  patient  may  be  passing  urine  frequently,  and  in 
considerable  quantity,  and  may  still  not  be  emptying 
his  bladder  properly,  a  certain  amount  of  urine  always 
remaining.  This  keeps  the  bladder  more  or  less  dis- 
tended, and  leads  to  irritation,  the  cause  of  which  is 
not  unfreqviently  overlooked,  the  surgeon  thinking  that 
as  the  patient  is  passing  water  freely,  there  can  be 
no  retention.  The  treatment  of  these  cases  is  to  pass 
a  catheter  and  di-aw  off"  the  surplus  uriue,  repeating  the 
process  as  often  as  may  be  necessaiy. 

Other  cases  are  occasionally  met  with  in  which  a 
patient  has  not  passed  any  mine  for  some  hours,  or 
perhaps  days ;  and  if  a  catheter  be  introduced  into  the 
bladder,  it  is  found  empty  or  nearly  so.  Such  cases 
usually  depend  on  "  suppression"  of  m-ine,  and  require 
to  be  treated  by  cupping  over  the  loins,  and  the  ad- 
ministration of  purgatives. 

Retention  of  urine  may  be  caused — (1),  By  any  irri- 
tation in  the  prostate  or  neck  of  the  bladder.  This 
irritation,  by  giving  rise  to  congestion  of  the  parts 
and  spasmodic  contraction  of  the  surrounding  muscles, 
may  cause  complete  retention.    The  treatment  of  this 
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retention  from  this  cause,  is  to  place  the  patient  in  a 
hip  or  warm  bath,  and  give  a  sedative  enema,  or  in- 
troduce a  morphia  suppository  into  the  rectum.  If 
these  means  do  not  relieve  the  patient,  or  if  his  bladder 
is  much  distended,  introduce  a  catheter,  and  empty 
the  bladder ;  then  keep  the  patient  in  bed,  repeat  the 
bath,  if  necessary,  and  treat  him  with  sedatives  and 
diluent  drinks,  until  the  irritation  has  subsided. 

(2.)  Retention  may  be  due  to  stricture  of  the  urethra. 
In  a  large  number  of  these  cases  the  stricture  is  spas- 
modic in  its  natura  It  frequently  happens  that  such 
patients  are  in  the  habit  of  appearing  every  now  and 
then  with  a  fresh  attack  of  retention,  which  has  been 
brought  on  by  drink,  exposure  to  cold,  or  other  ex- 
citing cause.  In  some  of  these  cases  the  retention  is 
complete;  in  others,  a  few  drops  of  water  may  be 
passed,  but  not  without  much  pressing  and  iiTitation. 
The  treatment  of  these  eases,  is  to  place  the  patient  in 
a  hip  bath,  to  give  him  opiates  by  the  mouth  or 
rectum,  and  to  keep  him  at  rest.  If,  however,  the 
bladder  is  distended,  or  the  patient  suffering  much 
pain,  the  catheter  must  be  introduced.  A  No.  4  or 
No.  2  will  sometimes  be  passed  through  the  stiicture, 
if  its  point  be  steiidily  pressed  against  the  obstruction 
for  a  few  seconds.  Occasionally,  the  mere  intro- 
duction of  the  instrument  into  oi-  through  the  strictui-e, 
without  entering  the  bladder,  allows  the  patient  to 
make  water.  Smaller  instruments  must  be  tried,  if 
these  fail,  the  patient  being  put  imder  the  influence 
of  chloroform,  if  advisable.  Such  patients  should  be 
treated  by  rest  in  bed,  and  soothing  means,  for  a  few 
days  after  the  attack ;  but  it  is  often  difficult  to  get 
hospital  patients  to  take  proper  care  of  themselves.  If 
there  has  been  much  difficulty  in  introducing  a  small 
catheter,  it  will  generally  be  useful  to  tie  it  into  the 
bladder  for  a  day  or  two.  Wlien  the  stricture  is  a 
permanent  one,  the  cai-eful  introduction  of  a  small 
insti-ument  will  be  the  proper  treatment.    It  is  often 
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uth'tuitageous,  in  these  instances,  to  clear  the  wa}',  as 
it  were,  for  the  catheter,  by  first  introducing  a  small 
bougie,  either  into,  or  through  the  stricture. 

(3.)  Retention  may  be  caused  by  enlargement  of  the 
prostate.  This  kind  of  retention  is  generally  met  • 
with  in  elderly  patients.  The  treatment  is  to  intro- 
duce a  full-sized  catheter.  A  gum  elastic  or  vulcan- 
ized Indian-rubber  one,  is  often  usefully  employed  in 
these  cases.  A  difficulty  in  passing  catheters  is  often 
met  with  in  patients  affected  with  enlargement  of  the 
prostate,  and  is  best  overcome  by  the  introduction  of 
the  finger  into  the  rectum,  and  by  means  of  it  guiding 
or  assisting  the  point  of  the  instrument  over  the  ob- 
struction into  the  bladder.  Another  method  of  over- 
coming such  an  obstruction,  is  to  pass  a  full-sized 
elastic  catheter,  with  a  stillette  in  it,  down  to  the 
prostate;  and  then,  by  withdrawing  the  stillette  for  a 
short  distance,  the  extremity  of  the  catheter  is  cui-ved 
up,  and  can  be  readily  tilted  into  the  bladder.  In  some 
cases  it  is  useful  to  employ  a  catheter  which  is  an  inch 
or  two  longer  than  the  ordinary  one.  Patients  affected 
with  this  retention,  will  freqiiently  require  to  have  their 
water  drawn,  off  regularly  for  a  considerable  time,  or 
duriiag  the  remainder  of  their  lives;  and  it  is  there- 
fore best  to  teach  such  patients  to  pass  the  cathetei- 
themselves. 

(4.)  Retention  is  occasionaUy  produced  by  the  lodg- 
ment of  a  calculus,  or  fragment  of  one,  or  of  some  other 
foreign  body,  in  the  urethra.  If  the  body  be  situated 
in  the  posteiior  part  of  the  lu-ethra,  it  may  be  pushed 
back  into  the  bladder ;  but  if  it  is  in  the  anterior  por- 
tion, it  should  be  extracted  with  forceps,  or  removed 
by  cutting  into  the  urethra. 

If  the  house-surgeon  or  dresser  fails  to  relieve  any 
case  of  retention  by  the  various  means  T  have  just  de- 
scribed, it  will  be  his  duty  to  send  for  the  acting-surgeon 
or  assistant-surgeon,  especially  if  the  bladder  be  much 
distended. 
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Patients  who  have  sustained  injuries,  or  undergone 
surgical  operations,  not  unfrequently  suffer  from  an 
attack  of  retention  of  urine.  In  such  cases,  it  is  neces- 
sary to  cb-aw  off  the  water  with  the  catheter  as  often  as 
may  be  required.  In  the  majority  of  instances,  the 
introduction  of  the  catheter  is  only  required  once  or 
twice,  as  the  symptoms  of  retention  soon  pass  off,  pro- 
vided there  be  no  paralysis  of  the  bladder. 

The  hovise-surgeon  is  occasionally  called  upon  to  re- 
lieve an  attack  of  retention  of  urine  in  the  female.  If 
the  bladder  is  distended,  and  the  retention  persistent, 
a  short  catheter  must  be  introduced  (if  possible  without 
exposing  the  patient),  and  the  water  drawn  off. 

Extravasation  of  Urine  may  take  place  into  tlie 
tissues  of  the  perineum,  scrotum,  or  abdominal  walls, 
as  a  result  of  a  rupture  or  wound  of  the  urethra.  This 
accident  is  generally  speedily  followed  by  inflammation, 
suppuration,  and  destruction  of  the  tissues  with  which 
the  urine  comes  in  contact.  The  treatment  must  be 
active  and  early,  and  consists  in  making  free  incisions 
into  the  affected  parts,  apj^lying  hot  poultices,  and  sup- 
porting tlie  patient's  strength. 

Hernia. — Patients  affected  with  hernia,  in  some  form 
or  other,  frequently  apply  for  advice.  When  the  hernia 
is  i-educible,  the  treatment  is  to  apply  a  properly  ad- 
justed truss  or  bandage,  which  will  keep  the  protruded 
viscus  witliin  the  abdomen.  A  hernia,  if  of  large  size, 
may  not  admit  of  being  returned  into  the  abdominal 
cavity,  and  yet  may  lead  to  no  obstruction  of  the  pro- 
truded viscera.  The  treatment  of  such  cases  is  to  sup- 
port the  tumour  by  means  of  a  sHng  or  bandage. 
Again,  a  hernia  maybe  temporarily  prevented  from  be- 
ing returned  into  the  abdomen,  owing  to  an  accumula- 
tion of  wind  or  foecal  matter  in  the  bowel  which  is 
})rotruded.  The  treatment  of  this  condition  of  a  her- 
nia is  to  endeavour,  by  means  of  injections  or  purga- 
tives, to  get  the  iirotruded  bowel  emptied,  and  to  avoid 
any  unnecessary  handling  of  the  tumour.   Other  hernial 
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tumours  are  irreducible  owing  to  the  fact  that  adhe- 
sions have  taken  place  between  the  sac  and  the  external 
tissues.  Little  can  be  done  in  these  cases,  except  to 
])rotect  the  hernia  from  being  injured  in  any  way. 

The  most  serious  condition  of  a  hernia  is  that  in 
which  the  protruded  parts  become  strangulated,  a  con- 
dition which  causes  obstruction  of  the  bowels,  and 
which,  if  not  soon  remedied,  leads  in  most  cases  to 
gangrene  of  the  constricted  tissues.  A  strangulated 
hernia  is,  therefore,  looked  upon  as  a  case  of  emer- 
gency, and  one  which  requires  immediate  attention.  It 
occasionally  happens  that  patients  are  brought  to  an 
hosjiital  suffering  from  obstruction  of  the  bowels,  vomit- 
ing, and  other  symptoms  of  strangulated  hernia,  the 
cause  of  these  symptoms  not  having  been  discovered. 
Whenever,  therefore,  a  patient  seeks  advice  for  such 
symptoms,  a  careful  examination  of  the  different  regions 
in  which  hernia  occurs  should  be  carefidly  made, 
in  order  to  determine  whether  or  not  the  symptom.s 
depend  upon  the  presence  of  a  strangulated  hernia. 
The  diagnosis  of  a  strangulated  hernia  will  be  deter- 
mined by  the  presence  of  a  hernial  tumour  in  some  of 
the  regions  where  hernia  is  known  to  occur,  by  the 
existence  of  obstruction  of  the  bowels,  pain,  usually  of  a 
twisting  natiire,  and  often  refeiTed  to  the  umbilicus,  and 
vomiting.  There  is  not  usually  at  first  any  great  pain 
in  the  tumour  itself,  but  if  it  has  been  much  handled,  or 
if  the  strangulation  has  existed  for  some  time,  pain 
may  be  complained  of  locally.  In  addition,  there  may 
be  symptoms  of  peritonitis  if  the  hernia  has  been 
strangulated  for  some  days.  The  situations  in  which 
strangulated  hernial  tumours  are  most  frequently 
found  are  immediately  over  the  inguinal  canal  or 
external  abdominal  ring,  in  the  scrotum  or  labium, 
immediately  below  Poupart's  ligament,  and  at  the 
umbilicus.  The  size  of  such  tumours  A^aries :  they 
may  not  be  larger  than  a  small  nut,  or  they  may  be 
as  large  as  an  orange  or  child's  head.    An  inguinal 
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hernia  is  diagnosed  from  a  femoral  hernia  by  the  fact 
that  the  former  is  above  Poupart's  ligament,  the  latter 
below  it. 

The  treatment  of  strangulated  hernia  consists  in 
endeavouring  to  return  the  protruded  parts  by  mani- 
pulation as  soon  as  possible.  This  manipulation  is 
termed  the  "Taxis."  If  the  hernia  has  been  some 
time  strangulated,  or  has  been  mvich  handled  pre- 
viously, great  care  must  be  used  in  attempting  its 
reduction.  In  employing  the  taxis,  the  muscles  con- 
nected with  the  region  in  which  the  hernia  exists 
should  be  relaxed  as  much  as  possible,  by  placing  the 
patient  on  his  back,  with  his  head  and  shoulders 
raised,  and  the  thigh  of  the  affected  side  flexed  towards 
the  abdomen.  The  neck  of  the  hernia  should  be 
gently  seized  between  the  finger  and  thumb,  and  drawn 
slightly  downwards,  and  then,  by  steadily  and  cauti- 
ously compressing  it,  endeavours  should  be  made  to 
press  the  tumour,  bit  by  bit,  up  into  the  abdominal 
cavity,  taking  care  to  make  the  pressure  so  that  the 
protruded  parts  will  be  insinuated  in  the  dii'ection 
along  which  they  have  come.  When  any  gurgling  is 
heard,  it  is  generally  a  sign  that  the  gut  is  returning 
into  the  abdomen;  but  this  sign  is  not  always  present, 
as  the  protruded  part  may  haA'-e  consisted  entirely  of 
omentum.  If,  after  a  cautious  em^^loyment  of  this 
manipulation,  the  hernia  cannot  be  reduced,  it  vsdll  be 
right  to  attempt  its  reduction  under  chloroform. 
This  should  only,  however,  be  done  by  the  house- 
surgeon  when  the  strangulation  is  recent,  or  when  he 
is  prepared  to  pei-form  an  operation  if  reduction  is  not 
accomplished.  If  it  is  not  his  duty  to  perform  such 
an  operation,  the  acting-surgeon  should  be  sent  for. 
When  a  strangulated  hernia  is  recent,  an  enema  is 
sometimes  ii«eful;  but  purgatives  should  never  be 
given  by  the  mouth.  If  there  is  much  pain,  opium 
in  some  form  may  be  given  with  advantage. 

Venereal  Disease, — The  house-surgeon  and  dresser 
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will  fi-equently  be  called  upon  to  treat  venereal  diseases 
and  their  effects. 

Gonorrlioea  requires  to  be  treated  according  to  its 
stage.  If  the  symptoms  are  acute,  the  patient  should 
be  kept  as  quiet  as  possible,  his  diet  regulated,  barley 
water  and  other  demulcent  drinks  freely  administered, 
the  j^enis  fomented  with  hot  water,  and  some  saline 
and  diuretic  medicine  given.  The  following  is  an  ex- 
cellent saline  and  diuretic  mixture  for  this  affection : — 

R   Potass  acet.      .  3v. 
Spr.  Ether,  nit.  ^iij. 
Aquje,      .       .  3vi. 
Two  table-sjioonfuls  thrice  daily. 

Chordee  is  best  treated  by  bathing  the  penis  in  hot 
water,  and  by  administering,  at  bedtime,  a  small  tea- 
spoonful  of  tincture  of  camphor  in  water. 

When  acute  inflammatory  symptoms  have  disap- 
peared, injections  should  be  carefully  used.  The  in- 
jections should  at  first  be  weak,  and  then  gradually 
increased  in  sti-ength,  if  necessary.  A  solution  of  two 
or  three  grains  of  sulphate  of  zinc  to  one  ounce  of 
water,  answers  veiy  well  to  begin  with,  the  ."strength 
being  increased  to  ten  or  twenty  grains  to  the  ounce, 
if  need  be.  If  there  is  much  irritation,  a  little  opium 
may  be  usefully  added  to  the  lotion.  In  some  cases 
of  gonorrhoia,  cubebs,  or  balsam  cojoaiba  may  be 
employed ;  but  they  need  not,  as  a  rule,  be  used,  un- 
less other  treatment  fails  in  relieving  the  disease. 
When  inflammation  of  the  epididymis,  or  testicle,  takes 
place,  it  should  be  treated  by  rest,  gentle  apeiients,  and 
warm  fomentations. 

When  the  discharge  becomes  thin,  and  a  gleet 
results,  the  tincture  of  the  mimate  of  ii'on,  or  other 
tonics,  should  be  given ;  and  a  bougie  occasionally 
passed  along  the  urethra. 

Sometimes  the  inflammation  is  confined  to  the  sur- 
face of  the  glans  penis  and  prepuce  (Balanitis).  The 
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treatment  of  this  affection  consists  in  keeping  the  parts 
clean,  and  injecting  a  little  astringent  lotion,  so  as  to 
come  in  contact  with  the  affected  surface.  Gonorrhoea 
in  the  female  must  be  treated,  in  the  first  stage,  by 
cleanliness,  salines,  and  low  diet;  and  afterwards,  by 
astringent  injections,  used  several  times  daily. 

Chancres,  or  sores  on  the  genital  organs,  vary  in 
their  character  and  in  the  results  which  they  produce. 
Many  of  these  sores  are  simple  excoriations;  while 
others  depend  upon  true  inoculation  with  syphilitic 
matter.  If  a  sore  be  recent,  and,  especially,  if  it  have 
the  charactei's  of  the  true  Hunterian  chancre,  it  should 
be  at  once  destroyed  by  some  strong  caustic,  such  as 
nitric  acid,  or  caustic  potash.  When  the  sore  is  healthy 
in  appearance,  it  should  be  dressed  with  simple  water 
dressing ;  and  if  this  does  not  heal  it,  with  the  black 
wash.  Should  the  sore  have  existed  for  some  time, 
and  be  unhealthy  in  appearance,  it  is  safer,  in  most 
cases,  to  destroy  its  surface  with  strong  caustic,  and 
then  to  dress  it  with  the  black  wash.  The  sloughing, 
or  phagagdenic  sore  must  be  treated  by  the  application 
of  niti'ic  acid,  or  a  strong  sohition  of  blue  stone.  When 
buboes  form,  they  must  be  ti-eated  according  to  their 
nature.  If  they  are  in  a  state  of  acute  inflammation, 
rest  and  local  soothing  means  must  be  used;  and  if 
svippuration  takes  place,  an  incision  must  be  made  to 
evacuate  the  matter.  When  the  enlargement  of  the 
glands  is  chronic  in  its  nature,  blisters  should  be  ap- 
plied over  them.  The  various  secondary  results  of 
sypliilis  require  to  be  treated  constitutionally,  by  the 
administration  of  iodide  of  potassium  and  other  suitable 
remedies. 

Wai'ts  on  the  penis  are  not  uncommon  as  a  result  of 
venereal  disease.  They  are  best  treated  by  the  appli- 
cation of  blue  stone.  If  large,  they  may  be  shaved  off 
with  a  sharp  knife,  and  then  the  blue  stone  applied  to 
their  base. 

Paraphymosis  may  occur  in  the  progress  of  venereal 
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disease,  but  it  is  also  frequently  met  with  in  children 
and  young  boys  who,  having  drawn  the  prepuce  back 
from  the  glans,  have  been  unable  to  return  it.  The 
treatment  of  this  condition,  is  to  reduce  the  parts  to 
their  natural  position  as  soon  as  poasible,  by  laying 
hold  of  the  glans,  and  compressing  it  between  the 
fingers  and  thumb,  at  the  same  time  drawing  the  pre- 
puce over  it.  If  the  paraphymosis  cannot  be  relieved 
in  this  way,  the  tightened  ring  round  the  neck  of  the 
glans,  which  is  preventing  reduction,  must  be  divided. 

Imperforate  Vagina. — Female  infants  or  children 
are  occasionally  brought  to  an  hosiiital  with  an  imper- 
forate condition  of  the  vaginal  orifice,  which  usually 
depends  upon  an  adhesion  of  the  labia;.  In  these  cases 
there  is  generally  a  portion  at  the  upper  part  which  is 
not  completely  closed.  The  treatment  is,  to  insert  the 
point  of  a  probe  or  director  into  the  opening  above, 
and  run  it  down,  so  as  to  separate  the  adhesion.  If 
the  obstruction  cannot  be  broken  down  in  this  way, 
it  may  be  cautiously  divided  by  the  knife.  Should 
there  be  any  tendency  for  reimion  to  take  place,  a 
piece  of  oiled  lint  or  linen  may  be  inserted,  so  as  to 
keep  the  edges  apart.. 

Imperforate  Anus  and  Rectum. — Newly-bom  in- 
fants are  occasionally  brought  to  the  surgeon  sufiering 
from  imperforate  anus  or  i-ectum.  In  the  fii-st  class  of 
cases  the  anal  orifice  is,  in  most  instances,  closed  by  a 
membrane,  which,  soon  after  birth,  becomes  bulged 
forwards,  by  the  accumulation  of  meconium  behind  it. 
The  treatment  of  these  cases  is,  to  divide  the  mem- 
brane, and  insert  a  bougie  occasionally,  in  oi-der  to 
keep  open  the  orifice. 

In  the  second  class  of  cases  there  is  sometimes  no  anal 
opening;  in  other  instances  there  is  a  distinct  orifice 
in  the  situation  of  the  anus.  When  no  anus  exists,  the 
lower  end  of  the  rectum  is  usually  deficient ;  and  the 
treatment  of  such  a  case  is,  to  make  an  incision  in  the 
usual  position  of  tlie  opening,  and  carefully  cut  down 
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in  the  direction  (backwards  and  upwards)  of  the  rec- 
tum, in  order  to  endeavour  to  find  its  extremity.  If 
the  intestine  be  reached,  it  should  be  opened,  and,  if  it 
admits,  drawn  down,  and  attached  hj  a  few  silk  sutures 
to  the  edges  of  the  external  wound.  When  an  anus 
exists  in  these  cases,  it  is  usually  merely  a  blind  canal, 
which  does  not  communicate  with  the  rectum.  The 
rectum,  in  some  instances,  terminating  above  the  pel- 
vis ;  in  others,  lower  down.  Wlien  the  rectum  termi- 
nates below,  its  bulging  can  generally  be  felt  through 
the  blind  canal  of  the  anus.  The  treatment  of  these 
cases  will  be,  to  make  a  careful  incision  into  any  bulg- 
ing tumour  that  can  be  felt.  Those  cases  in  which  the 
rectum  ends  above  the  pelvis  admit  of  little  treatment, 
except  the  mere  palliative  one  of  opening  the  colon. 

Prolapsus  Ani  and  Piles.- — Children  suffering  from 
prolapsus  of  the  rectum  are  occasionally  brought  to  an 
hospital.  If  the  prolapsus  is  recent,  it  can  usually  be 
readily  returned  by  gentle  pressure ;  but  if  it  has 
existed  for  some  time,  it  must  be  well  oiled,  and  then 
fii-mly  and  steadily  compressed,  and  pushed  back  in  the 
proper  direction.  The  usual  cause  of  this  condition 
is  some  irritation  in  the  urethra,  bladder,  or  intestinal 
canal,  so  that  means  should  be  used  to  relieve  anv 
s3rniptoms  in  these  situations. 

Prolapsus  in  the  adiilt  is  not  common  ;  and,  there- 
fore, most  of  the  cases  of  this  kind  which  will  come 
imder  the  observation  of  the  house-surgeon  merely  de- 
pend upon  the  protrusion  of  internal  piles,  which  must 
be  treated  in  the  ordinary  way.  Internal  piles  occa- 
sionally protrude,  and  cannot  be  returned.  When  this 
takes  place,  the  tumoiu-s  are  liable  to  become  con- 
gested, inflamed,  and  may  even  slough.  The  proper 
treatment  of  these  cases  is  to  ligature  the  protruded 
piles,  and  then  apply  a  waxm  poultice  to  the  parts. 

External  piles  also  sometimes  become  inflamed,  and, 
when  in  this  state,  are  usually  very  painful.  They 
should  be  treated  by  hip  baths,  warm  fomentations  or 
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y)oultices,  imd  hy  tlie  adiiiinisti'ation  of  opium,  if  there 
is  much  pain. 

If  the  tumours  remain  swollen  and  painful,  an  inci- 
sion should  Vio  made  into  them,  when  it  usually  liapp(!ns 
that  a  small  iirm  clot  escapes  from  their  interior,  and 
the  patient  gets  immediate  relief.  If  the  external  pile 
is  large,  and  likely  to  prove  troublesome,  it  will  be 
better  at  the  same  time  to  cut  it  off. 
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CHAPTER  VI. 

OPERATING  THEATRE,  AND  THE  TREATMENT  OF  PATIENTS 
AFTER  OPERATIONS.    ADMINISTRATION  OF  CHLOROFORM. 

Operating  Theatre.  —  It  is  very  necessary  that  all 
surgical  operations  should  be  conducted  without  con- 
fusion, especially  in  the  theatre  of  an  hospital,  and,  for 
this  reason,  the  house-snrgeon  or  dresser  should  see 
that  all  the  proper  arrangements  have  been  made  be- 
forehand. It  is  usually  the  duty  of  the  nurse  who  has 
charge  of  the  patient  to  be  operated  upon,  to  furnish 
the  theatre  with  towels,  sponges,  hot  and  cold  water, 
tins,  and  other  receptacles ;  and  also,  to  have  the  ope- 
rating-table jaroperly  provided  with  blankets,  pillows, 
and  a  piece  of  waterproof  sheeting.  If  the  nurse  can 
be  depended  upon,  these  offices  may  be  left  to  her;  but 
if  not,  the  house-surgeon  or  dresser  will  do  well  to 
take  a  look  into  the  theatre  before  the  operation,  and 
satisfy  himself  that  everything  necessary  has  been  pro- 
vided, and  that  the  room  has  been  pi'operly  heated. 
The  house-surgeon  must  also  see  that  the  patient  is 
prepared  for  the  operation,  and  that  he  or  she  is 
divested  of  any  clothing  which  may  interfere  with  its 
performance.  The  patient's  bowels  should  be  gently 
opened,  eitlier  tlie  day  before,  or  the  morning  of,  the 
operation  ;  and,  if  chloroform  is  to  be  used,  he  or  she 
should  not  be  pei-mitted  to  take  any  food,  except  per- 
haps a  drink  of  tea,  coffee,  or  other  fluid,  for  four  or 
five  hours  previous  to  the  operation. 

The  necessary  instruments  and  appliances  should 
also  be  carefully  selected,  and  placed  on  a  tray  covered 
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with  a  cloth.  In  "  setting"  the  tray  of  instruments, 
the  house-surgeon  or  dressei-  should  go  over  in  his  mind 
the  different  steps  of  the  operation,  and  lay  down  each 
instrument  as  it  will  be  requii-cd.  For  example,  if  the 
operation  be  an  amputation,  the  instruments  should  be 
laid  in  the  following  order: — 1,  A  tourniquet;  2,  a 
knife  ;  3,  a  saw  and  bone  forceps ;  4,  artery  forceps 
and  ligatures ;  5,  sutures ;  6,  a  pair  of  scissors ;  7,  lint 
and  bandages. 

A  little  brandy  or  ammonia  should  also  be  on  the 
tray  in  case  the  patient  should  require  to  be  stimulated, 
when  everything  is  ready,  the  patient  having  been 
well  protected  from  cold  by  means  of  proper  wrappings, 
is  to  be  carried  down  to  the  theatre  and  carefully  placed 
on  the  table,  covered  with  a  blanket,  and  the  chloro- 
form administered  if  advisable.  When  a  patient  is 
nervous  or  suffering  from  a  painful  disease  or  injury 
which  is  likely  to  be  aggi-avated  by  movement,  it  is  a 
good  plan  to  administer  the  chloroform  in  bed,  before 
bringing  him  or  her  down  to  the  theatre.  Previous  to 
going  down  to  the  theatre,  each  dresser  or  assistant 
ought  to  be  told  his  peculiar  duty  during  the  operation, 
if  he  does  not  already  know  it,  in  order  that  there  may 
be  no  unnecessary  interference  or  confusion  on  the  part 
of  any  one  connected  with  the  operation.  One  assistant 
will  be  required  to  administer  the  chloroform,  another 
to  assist  the  operator  more  immediately  by  comjiressing 
arteries,  holding  aside  flaps  or  the  edges  of  wounds, 
another  to  clean  and  squeeze  sponges,  another  to  hand 
the  necessary  instruments,  and  others  to  hold  the 
patient  if  restless,  or  support  parts  which  ai-e  being 
operated  upon.  All  the  assistants  at  an  operation 
should  endeavour  to  work  together  quietly,  and  take 
cai'e  not  to  get  in  the  surgeon's  way,  or  obstruct  the 
light,  or  prevent  the  operation  from  being  seen  by  the 
onlookers. 

The  duty  of  the  gentleman  administering  cliloroform 
Avill  be  considered  directly.    The  duty  of  those  who 
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are  immediately  assisting  the  operator  consists  in 
steadying  tlie  parts,  preventing  lijBmorrhage,  holding 
the  edges  of  wounds  asunder,  and  doing  all  they  can  to 
make  the  performance  of  the  operation  as  easy  as 
possible  for  the  surgeon,  without  interfering  with  his 
actions.  The  gentleman  who  has  charge  of  the  instru- 
ments should  follow  the  various  steps  of  the  operation, 
and  be  ready  to  take  from  the  surgeon  the  instrument 
he  has  finished  with,  and  supply  him  with  the  one  next 
required.  The  gentleman  who  looks  after  the  sponges 
should  be  ready  to  hand  them,  clean  and  well  squeezed, 
when  wanted,  and  to  take  from  the  surgeon  or  his 
assistants  the  soiled  ones.  Those  gentlemen  who  are 
holding  the  patient  should  endeavour  to  do  so  in  a  way 
which  will  not  hide  the  operation  from  the  spectators. 
When  the  operation  is  an  amputation,  it  is  usual  for 
the  ch-esser  of  the  patient  to  hold  the  limb  to  be  re- 
moved ;  he  should  do  this  by  grasping  it  in  the  most 
convenient  situation,  and  steadily  holding  it  so  as  to  pre- 
vent any  locking  of  the  surgeon's  saw.  When  the  opera- 
tion is  finished,  the  patient  having  had  the  blood  sponged 
away  as  much  as  possible  from  his  body  and  clothes, 
and  the  proper  ch'essing  applied,  must  be  lifted  gently 
oflf  the  table  on  to  the  chair  or  stretcher,  a  blanket 
placed  OA-ei-  him,  and  cairied  back  to  his  ward.  The 
patient  having  reached  his  bed,  which,  in  the  mean- 
time, should  have  been  carefully  prepared  by  the  nurse, 
ought  to  be  gently  lifted  into  it  without  disturbing  the 
dressings,  and  the  pillows  arranged  so  that  he  will  lie 
in  the  most  convenient  position.  If  the  patient  is 
much  exhausted,  it  may  be  necessary  to  give  a  little 
stimulant,  and  if  he  should  be  cold,  to  apply  hot  bottles 
'to  his  feet  or  body.  When  there  is  miich  pain  after 
an  operation,  it  is  in  most  cases  advisable  to  admin- 
ister a  good  sedative,  thirty,  forty,  or  sixty  drops  of 
the  solution  of  the  muriate  of  morphia,  or  some  of 
the  other  preparations  of  opium.  The  house-surgeon 
should  also  look  after  any  tumours,  Umbs,  or  other 
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parts  that  liave  Ijccu  removed  at  the  operation,  and 
should  not  allow  them  to  be  indiscriminately  handled, 
for  they  are  in  this  way  often  rendered  nsfiless  for  future 
satisfactory  examination.  Cases  whicli  have  been  ope- 
rated upon  must  be  carefully  attended  to,  for  the  result 
of  an  operation  frequently  dejiends  a  good  deal  upon 
the  after-treatment  of  the  patient.  If  the  oi)eratiou 
has  been  a  capital  one,  or  one  which  may  be  followed 
by  intermediary  or  secondary  hajinorrhage  or  other 
accidents,  the  house-surgeon  should  always  remain 
within  call,  or  leave  a  competent  substitute  in  his  place. 
If  intermediary  haemorrhage  comes  on  within  a  few 
hours  after  the  operation,  it  must  be  treated  as  has 
already  been  described,  and  if  the  patient  is  still  rest- 
less or  sufFeiing  pain,  a  second  opiate  may  be  adminis- 
tered. The  house-surgeon  should  always  see  that  the 
patient  has  been  able  to  pass  his  water  after  an  opera- 
tion. If  retention  exi.sts,  the  catheter  nmst  be  used. 
Some  patients  suffer  very  much  Irom  sickness  and 
vomiting  after  the  administration  of  chloroform,  and 
also  from  another  symj)tom,  namely,  flatulence,  which 
may  lead  to  distension  of  the  abdomen,  and  pain  in  the 
bowels.  Sickness  and  vomiting  are  best  treated  by 
sucking  ice,  or  by  taking  small  quantities  of  iced  water, 
or  soda-water  with  a  little  brandy.  Sometimes  a  little 
brandy  alone  answers  best.  If  the  vomiting  should 
still  continue,  a  hot  poultice  or  a  mustard  poultice 
should  be  applied  over  the  region  of  the  stomach.  Un- 
less the  patient  is  very  weak,  it  is  ad-\T.sable  in  most 
cases  not  to  give  him  or  her  any  stimulating  drinks  or 
food  for  the  first  few  days  after  the  operation.  Milk, 
beef  tea,  tea,  cocoa  or  coffee,  arrow-root,  sago,  gi-uel, 
or  other  such  like  articles,  may  be  given  in  the  first  in- 
stance, and  then  these  may  be  followed  by  a  little  fish, 
tripe,  chicken,  or  other  easily  digested  substances.  If 
tlie  patient  continues  to  be  restless  at  nights,  an  opiate 
should  be  given  at  bedtime.  At  the  end  of  the  .second 
or  third  dav  after  the  operation,  the  patient's  bowels 
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should  be  opened  by  some  gentle  purgative  or  laxative, 
or  by  an  enema,  provided  there  are  no  counter-indica- 
tions to  this  from  the  nature  of  the  case.  If  the 
patient  has  been  troubled  v^ith  much  griping  or  un- 
easiness in  his  bowels,  it  is  a  useful  thing  to  conjoin 
with  the  purgative  some  sedative.  A  dessert  or  table- 
spoonful  of  castor  oil,  with  ten  or  fifteen  drops  of  solu- 
tion of  muriate  of  morphia,  is  one  of  the  best  puig'ative 
medicijies  after  cases  of  opei'ation.  If  at  the  end  of  a 
week  all  is  going  on  well,  the  patient's  diet  may  be 
improved,  and  stimulants  given  if  advisable. 

The  woimd  or  wounds  made  at  the  operation  must  be 
ti-eated  according  to  the  general  principles  already  re- 
feired  to  in  a  previous  part  of  this  book.  If  the  wound 
heals  by  the  first  intention,  it  will  only  be  necessary 
to  keep  the  pai't  at  rest,  for  the  adhesion  between  the 
edges  of  such  a  wound  may  be  readily  separated  by 
any  injudicious  movement.  When  the  wound  suppu- 
rates, it  will  be  necessary  to  dress  it  carefully  and 
regularly,  taking  care  to  keep  the  surrounding  parts 
clean,  and  to  disturb  them  as  little  as  possible.  If, 
in  the  progress  of  the  case,  the  patient  should  sufler 
from  weakness,  stimulants  and  tonics  must  be  adminis- 
tered. 

Bed-Sores. — When  patients  are  nmch  weakened  or 
emaciated,  and  have  been  obliged  to  lie  in  one  position 
for  a  considerable  time,  bed-sores  are  very  apt  to  form 
over  those  prominent  parts  of  the  body  which  have 
been  lain  upon.  Persons  labouring  under  paralysis, 
froui  injury  or  other  causes,  are  particularly  liable  to 
suttei-  in  this  way.  The  common  situations  for  such 
sores  are  over  the  prominent  points  of  the  vertebi-se, 
sacrum,  and  coccyx,  trochanter  major,  shoulders,  and 
heels,  occasionally  also  over  the  elbow.  These  sores 
usually  commence  by  more  or  less  redness  of  the  skin, 
M'hich  is  speedily  followed  by  ulceration  or  sloughing, 
if  the  pi-essure  be  not  taken  ofl'  the  affected  part. 
Occasionally,  a  portion  of  skin  dies  without  much 
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redness,  and  when  it  separates,  leaves  an  ulcerated 
surface.  It  is  of  great  consequence,  in  these  cases,  to 
prevent,  if  possible,  the  skin  being  broken,  and  this 
may  sometimes  be  done  by  rubbing  the  pai-t  with  a 
little  brandy  or  other  spirit  two  or  tln-ee  times  a-day. 
A  piece  of  sticking-plaister,  or  a  pad  of  cotton- wadding 
or  lint  covered  with  sticking-plaister  also  answers  well 
in  some  cases.  When  a  sore  has  formed,  the  only 
satisfactory  treatment  is  to  keep  pressure  off  it  as  Avell 
as  possible,  and  to  dress  it  with  siinple  water  or  greasy 
dressing.  If  sloughs  form,  poultices  must  be  applied 
imtil  they  separate.  If  bed-sores  are  extensive,  the 
patient  should  be  placed  on  a  water  mattress,  the  pro- 
per way  to  use  which  has  already  been  described  at 
page  143. 

Administration  of  Chloroform. — In  some  hospitals 
it  is  the  special  duty  of  a  gentleman  to  administer 
chloroform ;  but  in  the  Edinburgh  Infirmary  the 
'house-surgeon,  clerk,  or  senior  dresser,  performs  this 
duty.  Inhalers,  and  other  apparatus,  are  also  employed 
in  some  hospitals  to  give  chloroform ;  but  it  has  always 
been  the  practice  in  this  Infirmary  to  use  a  simple 
folded  towel  for  the  purpose,  and  with  the  most  satis- 
factory results.  No  heavy  meal  should  be  taken  for  at 
least  four  orfive  hours  before  chloroform  is  administered. 
In  administering  chloroform  in  connection  with  surgery, 
it  ought  always  to  be  given  until  it  has  produced  its 
full  aniesthetic  effect  upon  the  patient. 

In  whatever  way  chloroform  is  administered,  the 
person  administering  it  should  devote  his  sole  attention 
(even  in  the  most  trifling  operations)  to  the  proceeding, 
watching  carefully  its  effects  upon  the  patient,  and 
especially  seeing  that  the  patient's  respiration  is  being 
carried  on  proj^erly.  The  administrator  of  chloroform 
should  always  have  at  hand  a  pan*  of  artery  catch 
forceps,  in  order  to  draw  forward  the  tongue,  if  neces- 
sary. By  some  surgeons,  the  changes  of  the  jnilse  are 
carefully  watched  during  the  administration  of  chloro- 
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form;  but  unless  the  patient  is  losing  much  blood,  oi- 
ls very  weak,  the  state  of  the  pulse  is  of  little  conse- 
quence. Patients  often  ask  if  tliey  are  safe  subjects  to 
take  chloroform,  and  it  therefore  comes  to  be  a  question 
Avh ether  or  not  tJiere  are  any  symptoms  which  contra- 
iudicate  the  use  of  chloroform.  Experience  has  not 
shown  that  there  are  any  distinct  symptoms  in  a  pa,tient 
which  will  lead  us  to  the  conclusion  that  the  use  of 
chloroform  is  dangerous  in  his  or  her  case,  and  there- 
foi-e,  unless  the  patient  strongly  objects,  chloroform  may 
be  given  in  all  cases  where  its  employment  is  thought 
advisable  by  the  sui'geon. 

The  patient  should  be  placed  on  his  back,  with  his 
head  and  shoulders  raised  on  a  pillow;  oj-  if  more  con- 
venient for  the  performance  of  the  operation,  in  the 
sitting  posture,  with  his  head  not  thrown  too  far 
back,  and  anything  which  may  be  round  his  neck 
slackened.  A  towel  or  handkerchief  folded  square 
should  then  be  taken,  and  its  centre  made  into  a 
shallow  cup  or  hollow.  A  little  chloroform  must 
be  poured  into  this  liollow,  and  the  towel  brought 
within  a  few  inches  of  the  patient's  face.  If  the  patient 
complains  of  its  being  too  strong,  it  may  be  withdrawn 
a  little  further  from  the  face.  The  towel  should,  sifter 
a  few  seconds,  be  brought  gradually  nearer  the  face, 
and  if  it  is  not  complained  of,  its  hollow  placed  imme- 
diately in  contact  with  the  mouth  and  nostrils,  so  that 
they  lie  in  it.  Some  chloroform  should  be  added  from 
time  to  time,  by  pouring  it  into  the  hollow  of  the  towel, 
which  should  be  removed  for  the  purpose.  During  all 
this  time  the  patient's  breathing  must  be  carefullv 
watched,  and  if  there  is  any  difficulty  noticed  in  it, 
the  tongue  should  be  laid  hold  of  with  the  forceps  and 
drawn  well  o\it  of  the  mouth.  When  the  chloroform 
has  been  given  for  a  minute  or  two  (the  time  varies  in 
different  persons),  the  patient  becomes  restless,  and 
more  or  less  excited,  sometimes  struggling  violently, 
and  singing  or  shouting.   Very  soon  after  this,  in  most 
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cases,  complete  insensi-bility  results,  and  the  operation 
may  be  performed.  TLe  amount  of  restlessness  and 
excitement  differs  in  different  patients.  In  some  a  few 
inhalations  of  the  chloroform  makes  them  restless  and 
excited,  while  in  others  it  may  take  a  few  minutes  be- 
fore this  stage  is  reached.  Occasionally  patients  remain 
foi-  a  considerable  time  in  this  excited  stage,  and  some- 
times never  become  perfectly  insensible.  In  order  to 
determine  if  the  patient  is  insensible  to  pain,  and  fully 
anaesthetised,  the  eyeball  should  be  touched  with  the 
finger,  and  if  no  winking  follows,  it  is  a  sign  that  the 
patient  is  unconscious.  This  test  will  be  found  satis- 
factory in  the  majority  of  cases.  Infants,  children,  and 
some  adults  come  very  speedily  under  the  influence  of 
chloroform,  a  few  seconds  is  often  sufficient  to  make 
such  patients  completely  insensible.  In  these  patients 
the  effect  of  the  chloroform  is  generally  short,  and  there- 
fore the  inhalation  must  be  kept  up.  When  a  patient 
has  been  put  under  the  influence  of  chloroform,  it  is 
usually  necessary  to  continue  its  effects  for  some  time. 
In  order  to  do  this,  the  patient's  state  of  insensibility 
should  be  noted,  and  more  chloroform  administered 
from  time  to  time  if  required.  Some  patients  are 
troubled  with  sickness  and  vomiting  during  the  ad- 
ministration of  chloroform ;  but  if  the  stomach  is  empty 
(as  it  ought  to  be),  this  will  in  most  cases  soon  cease. 
If  patients  do  vomit,  they  should  be  turned  over  on 
their  side,  and  theii'  head  supported,  in  order  that  the 
stomach  may  more  easily  empty  itself  Children,  and 
sometimes  adults,  frequently  fall  into  a  sound  sleep 
after  they  have  had  chloroform,  which  may  last  for 
several  hours,  and  if  their  breathing  is  natural,  and 
everything  going  on  well,  it  is  better  to  keep  them 
quiet  and  allow  them  to  sleep. 

This  is  the  method  of  giving  chloroform  usually  fol- 
lowed here  ;  but  there  is  another  mode  which  is  ex- 
tremely useful  when  the  effects  are  required  to  be  kept 
up  for  a  long  time,  or  when  the  surgeon  has  not  nuich 
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chloroform  at  hand.  The  latter  method  consists  in 
dropping  a  small  quantity  of  chloroform  on  to  a  single 
fold  of  a  handkerchief  or  piece  of  linen,  holding  it  over 
the  mouth  and  nostrils  of  tlie  patient,  and  from  time 
to  time  dropping  a  little  more  chlorofoi'm  upon  it,  with- 
out raising  it  from  the  face.  In  this  way  a  very  small 
quantity  of  chloroform  will  in  time  render  a  patient 
insensible  ;  but  the  effect  is  not  so  qxiickly  produced  as 
in  the  ordinary  way. 

If,  dui'ing  the  administration  of  chloroform,  the 
patient's  breathing  becomes  obstructed,  or  stops  alto- 
getlier,  and  drawing  forward  the  tongue  does  not  relieve 
it,  cold  water  should  be  dashed  upon  the  patient's  face 
and  chest,  and  artificial  respiration  employed. 
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CHAPTER  VII. 

MINOR  OPERATIONS. 

The  house-surgeon  or  dresser  is  frequently  called  upon 
to  perform  the  minor  operations  of  surgery,  either  at 
the  desire  of  the  acting-surgeon  or  on  his  own  respon- 
sibility, and  as  he  may  have  to  pei-form  them  in  tlie 
presence  of  students,  it  is  very  necessary  that  he  should 
be  well  acquainted  with  the  easiest  and  best  methods 
of  doing  them. 

Incisions  may  require  to  be  made  for  the  relief  of 
local  inflammations  or  suppurations,  or  for  the  purpose 
of  extracting  foreign  bodies,  secvuing  arteries,  &c. 
Incisions  sliovild  be  made  as  much  as  possible  in  the 
longitudinal  direction  of  the  parts,  unless  there  be 
some  good  reason  for  deviating  from  this  rule.  Wlien 
any  part  of  the  face,  neck  and  arms,  shoulders  or 
breasts  in  the  female,  require  to  be  incised,  the  wound 
should  be  made  in  the  direction  which  Avill  best  hide 
the  scar.  In  the  face  or  neck  the  direction  of  the  lines 
or  wrinkles  may  often  be  followed  for  this  purpose. 
In  whatever  dii-ection  incisions  are  made,  the  position 
of  important  arteries,  veins,  or  cavities,  should,  if  pos- 
sible, be  avoided.  If  it  is  necessary  to  make  a  wound 
in  such  situations,  great  care  must  be  exercised  in 
order  to  avoid  injuring  any  of  these  structures.  A 
carbuncle  should  be  incised  in  the  form  of  a  cross  or 
star  (if  necessary),  each  woimd  passing  completely 
through  the  substance  of  the  tumour,  and  well  through 
all  its  thickened  and  inflamed  margins.  When  the 
incision  requires  to  be  made  of  some  extent  and  depth, 
the  best  instrument  for  the  purpose  is  the  straight 
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bistoury.  This  instrument  should  be  held  in  the  man- 
ner illustrated  in  fig.  71,  which  is  taken  from  Liston. 


Fig.  71. 


If  there  are  important  structures  in  the  neighbourhood 
of  the  incision,  the  knife  may  be  held  and  used  as  the 
common  dissecting  scalj)el,  each  tissue  being  cautiously 
divided  until  the  proper  depth  has  been  reached. 
When  the  incision  is  only  requii'ed  to  be  superficial 
and  limited,  as  in  opening  abscesses  near  the  surface, 
the  best  instrument  to  use  is  Syme's  ab.scess  kBife,  or 
an  ordinary  curved  sharp-pointed  bistoury.  In  using 
either  of  these  knives,  the  back  of  the  blade  should  be 
directed  towards  the  skin,  and  the  sharp  edge  directed 
upwaixls.  The  point  of  the  knife  is  then  to  be  plunged 
through  the  skin,  and  brought  out  again  at  some  little 
distance.  When  this  has  been  done,  it  is  only  neces- 
sary to  raise  the  whole  blade  of  the  instrument,  so  as 
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to  divide  the  tissues  between  its  opening  of  entrance 
and  exit.  If  a  previously  existing  wound  or  sinus 
requires  to  be  enlarged,  a  probe-pointed  curved  bis- 
toury is  the  best  for  the  puii)ose,  the  blunted  point 
being  introduced  into  the  wound,  and  its  edges  divided 
in  the  requisite  direction  and  to  the  proper  extent. 
When  incisions  are  required  in  cases  of  diffuse  sup- 
puration, or  in  phlegmonous  eiysipelas,  they  must  be 
made  freely  and  quite  down  to  the  areolar  tissue  or  seat 
of  the  suppuration.  In  some  cases,  after  making  in- 
cisions, it  may  be  advisable  to  encourage  the  bleeding 
by  bathing  the  parts  with  warm  water.  Should  the 
bleeding  be  excessive,  a  compress  of  dry  lint  may  be 
secured  over  the  wound  for  a  few  hoiu's  by  means  of 
a  bandage. 

Abscess. — When  abscesses  are  acute,  they  require 
to  be  opened  by  incision.  In  doing  this,  the  wound 
must  be  made  at  that  i^oint  which  will  best  allow  the 
matter  to  drain  out,  and  sufficiently  large  for  the  same 
reason.  If  the  abscess  is  away  from  important  stinic- 
tures,  and  is  situated  at  some  dejith  from  the  surface, 
the  point  of  the  bistoury  should  be  plunged  into  it,  as 
shown  at  fig.  7 1 ,  and  the  necessary  incision  made ;  but 
if  there  are  important  stractures  near,  a  careful  dissec- 
tion should  be  made  through  the  tissues  until  the  pus 
is  reached.  When  the  matter  has  been  evacuated  fi'om 
an  abscess  by  incision,  a  small  j)iece  of  lint,  or  a  por- 
tion of  di"ainage  tube,  presently  to  be  described,  should 
be  inserted  into  the  wound,  and  allowed  to  remain 
there  for  ten  or  twelve  hours,  in  order  to  pi-event  the 
edges  of  the  wound  healing  by  the  first  intention.  A 
little  gentle  but  steady  pressure  exercised  over  the 
situation  of  the  cavity  of  an  abscess  which  has  been 
opened  ^vill  often  be  useful  in  assisting  it  to  contract 
and  heal,  care  being  taken  to  leave  the  wound  open 
and  free,  so  that  anj^  discharge  may  escape.  Should 
bleeding  follow  the  opening  of  an  abscess  and  prove 
excessive,  its  cavity  should  be  stuffed  with  strips  of 
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lint,  the  strips  being  counted,  in  order  that  when  they 
require  to  be  removed,  none  may  be  left  behind. 

Abscesses  frequently  occur  in  the  breasts  of  women 
during  lactation,  in  the  majority  of.  cases  in  the  first 
month  after  child-birth.  These  abscesses  must  be 
treated  by  warm  fomentations  in  the  first  instance,  and 
by  free  incision  when  suppuration  has  taken  place.  An 
abscess  occasionally  forms  in  one  tonsil,  and  as  it 
increases  in  size,  it  may  push  forward  the  soft  palate 
or  interfere  with  respiration  and  deglutition.  These 
abscesses  often  give  rise  to  much  pain  and  distress, 
and  should,  therefore,  be  opened  as  early  as  possible, 
by  introducing  a  sharp-pointed  knife,  the  blade  of 
which  has  been  protected  by  a  piece  of  lint  or  band- 
age wi-apped  round  it,  to  within  an  inch  or  half  an- 
inch  of  its  point,  into  the  mouth,  and  "thinsting  it 
into  the  tumour.  The  knife  ought  to  be  directed 
towards  the  middle  line  as  much  as  possible.  Ab- 
scesses also  sometimes  form  in  connection  with  the 
pharynx,  and  may  either  point  in  the  neck,  or  at  the 
laack  of  the  throat.  When  they  appear  in  the  former 
situation,  a  careful  incision  must  be  made  through  the 
tissues  of  the  neck,  until  the  matter  is  reached. 

Suppuration  frequently  takes  place  in  the  superficial 
or  deep  textures  of  the  fingers  or  thumb,  giving  rise  to 
whitlow.  Such  cases  must  always  be  treated  by  early 
incision,  for  if  the  pus  is  not  evacuated,  the  tendons 
or  bones  are  liable  to  be  destroyed.  The  best  way  to 
open  whitlows,  which  are  almost  always  on  the  palmar 
surface  of  the  cUgits,  is  to  lay  the  finger  on  a  table, 
with  its  palmar  surface  directed  upwai'ds,  and  then, 
with  a  sharp-pointed  knife,  to  make  a  free  incision  of 
sufiicient  depth  along  the  centre  of  this  surface. 

Suppuration  and  ulceration  also  take  place  at  the 
matrix,  and  around  the  margins  of  thenails  ("Onychia"). 
This  disease  is  often  tedious  in  its  progress,  and  is  to 
be  treated  by  removing  the  nail,  if  it  has  become 
loosened;  and  then,  if  the  sore  does  not  heal,  applying 
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caustic  to  tlie  ulcei'ated  surface.  If  tlie  affection  is  the 
result  of  sypiiilis,  proper  constitutional  treatment  will 
also  be  necessaiy. 

Abscesses  sometimes  form  in  the  neighbouj'hood  cyi 
the  rectum,  usually  at  one  or  other  side,  in  the  ischio- 
rectal fossa.  Such  abscesses,  if  neglected,  usually  end,' 
in  fistula  in  ano.  They  should  be  opened  early  by  arj 
incision  made  parallel  to  the  rectum,  but  without  in^ 
juiing  it. 

Abscesses  forming  in  connection  with  the  prostate 
and  urethra,  generally  point  in  the  perineum.  It  is 
of  conseqvience  that  these  abscesses  should  be  detected 
as  early  as  possible;  for  the  matter,  if  not  evacuated,  is 
apt  to  sjoread  and  lead  to  troublesome  fistulous  open- 
ings. Whenever  suppuration  is  detected  in  the  region 
of  the  perineum  (in  examining  such  cases  one  finger 
ought  to  be  introduced  into  the  rectum,  and  another 
placed  on  the  perineum),  a  free  longitudinal  incision 
should  be  made  in  the  centre  of  the  perineum.  The 
incision  should  be  deejD  enough  to  reach  the  pus.  In 
some  cases  it  may  be  necessary  to  cut  to  the  depth  of 
one  or  two  inches. 

Chronic  Abscesses  of  large  size  shoidd  not,  as  a 
rule,  be  opened  by  direct  incision.  Such  collections  of 
matter  are  best  drawn  oflf .  by  means  of  a  trochar  and 
canula,  ortreated  by  the  inti-oduction  of  M. Chassaignac's 
drainage  tube.  This  latter  method  of  treating  clu-onic 
abscesses  may  also  be  usefully  employed  in  certain 
cases  of  sinus,  fistula,  or  cystic  tumours.  This  method 
consists  in  passing  through  the  abscess,  sinus  or  cyst 
a  piece  of  vulcanised  India-rubber  tube  which  is 
perforated  with  small  holes,  and  adjusting  it  so  as  to 
allow  the  matter  or  fluid  to  drain  oflf  through  it 
This  tube  may  also  sometimes  be  useful^  passed 
through  a  joint  which  is  suppurating,  in  order  to  drain 
away  the  pus. 

Drainage  Tube. — The  best  way  to  introduce  this 
tube  is  to  take  a  long  curved  trochar  and  canula  (the 
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ordiiifiiy  trochar  and  canula  used  for  tapping  the 
bladder  through  the  rectum  answers  very  well  when 
■,the  cy«t  is  not  very  large),  and  transfix  the  cavity  of 
[the  abscess,  cyst,  or  joint;  then,  ha\dng  removed  the 
trochar,  pass  a  piece  of  the  tube  of  sufficient  length 
through  the  canula,  as  shown  in  fig.  72.  One  end  of 
the  tube  being  now  laid  hold  of,  tlie  canula  should  be 
withdraAvn,  so  as  to  leave  the  former  behind.  The  two 
ends  of  the  tube  are  then  to  be  fastened  together,  as 
shown  in  fig.  73,  care  being  taken  not  to  tie  the  thread 
which  secures  them  too  tightly  round  the  canal,  so  as 


to  obliterate  it.  Another  method  of  securing  the  tube 
is  to  fasten  a  button  to  one  end,  so  as  to  jsrevent  its 
slipping  through  the  wound,  and  allow  the  other  end 
to  hang  out  at  tJie  lower  part  of  the  abscess  or  cyst.  In 
either  instance,  the  tube  should  be  regularly  moved  in 
the  wound,  and  if  its  canal  has  become  in  any  way  ob- 
structed, a  little  water  may  be  injected  into  one  end. 
Astringent  or  other  lotions  may  also  be  injected 
through  the  tube  into  the  cavity  of  the  abscess  or  cyst, 
if  advisable.  The  tube  may  be  allowed  to  remain  in 
until  the  discharge  has  ceased,  or  nearly  so,  and  the 
cavity  of  the  abscess  has  conti-acted,  when  it  should  be 
removed. 

Leeching. — The  number  of  leeches  applied  to  a  part 
depends  on  the  amount  of  blood  which  it  is  desired  to 
extract.    Leeches  should  always  be  obtained  as  fresh 
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as  possible,  and  before  a))j)]yinf;  tliem  the  skin  sliould 
be  well  cleaned.  Wlicn  several  leeches  are  applied  to 
the  external  sutface,  they  may  be  placed  on  the  skin, 
and  a  tumbler  or  glass  put  over  them  until  they  adhere, 
or  they  may  be  laid  hold  of  with  the  fingers,  and  tlieir 
mouths  directed  against  the  jiart.  When  a  single 
leech  is  applied  to  some  part  of  tlie  mouth,  or  to  some 
limited  point  of  surface,  it  should  be  placed  in  a  glass 
tube,  and  the  end  of  the  tube  corresponding  to  the 
animal's  mouth  bi'ought  in  contact  with  it.  When 
leeches  have  filled  them.selves  with  blood,  they  usually 
drop  off,  but  sometimes  they  continue  to  adhere  for  a 
considerable  time ;  a  little  salt  applied  to  them  speedily 
causes  them  to  become  detached.  If  it  be  advisable, 
the  bleeding  from  the  leech  bites  may  be  encouraged 
by  fomenting  the  part  with  warm  water,  after  the 
leeches  have  been  withdrawn.  Sometimes  leech  bites 
continue  to  bleed  freely.  If  the  pressure  of  a  pad  of 
lint  does  not  stop  the  bleeding,  the  jjoint  of  a  fine  stick 
of  nitrate  of  silver  ought  to  be  inserted  into  the  wound, 
and  if  this  fails  to  stay  the  htemorrhage,  the  bite 
should  be  transfixed  by  a  small  pin  or  needle,  and  a 
piece  of  silk  or  thread  tied  round  underneath  it  so  as 
to  include  the  whole  wound. 

Cupping'. — This  opei-a,tion  is  performed  eithei-  with 
or  without  the  extraction  of  blood  from  the  body. 
The  latter  is  termed  "  dry"  cupping.    Cupping  glasses 
of  different  sizes,  a  scarificator,  a 
sj^irit  lamp,  some  hot  water,  lucifer 
matches  or  a  lighted  candle,  and  a 
little  common  sticking  plaister,  are 
the  appliances  necessary  for  the  ope- 
ration.    When  the  situation  for  the 
operation  has  been  selected,  it  should 
first  be  sponged  with  hot  w-ater,  and 
Fig.  74.  a  suitable  gla.ss  having  been  warmed, 

is  to  be  held  for  a  second  or  two  over  the  flame  of  the 
spirit  lamp,  until  the  air  in  it  has  been  rarefied. 
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and  then  rapidly  placed  in  contact  witli  tlie  skin,  and 
kept  firmly  and  steadily  against  it.  If  the  operation 
has  been  successful,  the  glass  adheres,  the  soft  textures 
rising  up  into  the  glass,  as  shown  in  fig.  74.  Should  a 
spirit  lamp  not  be  at  hand,  a  piece  of  paper  may  be 
lighted  and  introduced  into  the  glass  before  it  is  ap- 
plied to  the  surface.  In  either  instance,  care  must  be 
taken  not  to  heat  tlie  margins  of  the  glass,  for  if  so 
heated,  they  may  burn  the  skin  when  brought  against 
it. 

If  dry  cupping  only  is  desired,  this  completes  the 
operation,  one  or  more  glasses  being  used  according  as 
may  be  thought  necessary. 

When,  however,  blood  is  to  be  drawn  from  the 
body,  the  scarificator  requires  to  be  used.  Tliis  in- 
strument is  furnished  with  a  number  of  movable 
lancets,  whicli  are  rapidly  protruded  when  a  spring  at 
its  side  is  touched.  The  lancets  admit  of  being  set  to 
difierent  lengths,  and  should  be  regulated  before  the 
operation  according  to  the  thickness  of  the  skin  of  the 
part.  The  first  steps  of  the  operation  are  the  same  as 
dry  cupping,  but  after  a  glass  has  been  applied  to  the 
skin,  and  has  taken  a  good  hold,  it  must  be  removed, 
the  scai'ificator  placed  firmly  on  the  part  wliich  was 
included  under  the  glass,  the  spring  touched,  the  in- 
strument removed,  and  then  the  glass  reapplied  as  be- 
fore. By  this  means  the  blood  is  drawn  out,  and  flows 
into  the  glass,  which  should  be  taken  ofi"  when  the 
bleeding  ceases  or  nearly  so,  the  wound  sponged  with 
warm  water,  and  the  same  glass  (haAdng  been  emptied) 
or  a  clean  one  i-eapplied.  When  a  sufficient  amount 
of  blood  has  been  abstracted,  the  parts  ought  to  be 
cleaned,  dried,  and  a  square  or  circular  piece  of  stick- 
ing plaister  adjusted  so  as  to  cover  all  the  lancet 
wounds.  This  plaister  may  be  changed  if  necessary 
after  two  or  three  days,  but  the  wounds  usually  heal 
very  quickly. 

Venesection.  —  This  operation  is  most  frequently 
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performed  on  the  veins  at  the  bend  of  the  elbow.  It 
is  not  of  much  consequence  which  vein  is  opened  in 
this  situation,  provided  it  is  superficial  and  sufficiently 
large.  Either  the  median  basilic  or  median-cephalic 
vein  is  generally  chosen,  the  latter  being  the  best,  as 
it  is  away  from  the  position  of  the  brachial  artery. 
If  possible,  the  patient  should  be  in  the  sitting  posture, 
with  the  arm  to  be  operated  on  hanging  down,  and  the 
fore-arm  and  hand  supinated.  A  piece  of  bandage  or 
tape  is  first  to  be  fastened  i-ound  the  lower  third  of  the 
arm,  tight  enough  to  stay  the  venous  cii'culation,  with- 
out interfering  with  the  arterial  flow,  and  the  veins  of 
the  arm  made  as  prominent  as  possible,  by  causing  the 
patient  to  grasp  in  his  hand  some  rounded  body,  such 
as  is  shown  in  fig.  75.  The  sm-geon  having  selected  a 
vein,  should  place  the  thumb  of  his  left  hand  upon  it, 


so  as  steadily  to  fix  it,  and  then  having  laid  hold  of 
the  lancet  or  knife  between  the  finger  and  thumb  of 
the  right  hand,  should  open  into  the  vein,  by  means  of 
a  small  oblique  incision.  If  the  vein  has  been  properly 
opened,  the  blood  will  flow  out  in  a  continuous  stream 
as  soon  as  the  thumb  is  taken  off  the  vein,  and,  there- 
fore, a  tin  or  other  receptacle  should  be  held  so  as  to 
catch  it.    Should  the  blood  not  flow  freely,  the  patient 
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uuist  be  desii-ed  to  grasp  the  body  iii  bis  hand  more 
iirmly,  and  at  the  same  time  the  patient's  fore-arm  may 
be  rubbed  in  a,  direction  upwards.  When  a  sufficient 
amount  of  blood  has  been  taken,  a  pad  of  lint  must  be 
placed  accurately  over  tlie  wound,  and  kept  in  posi- 
tion by  the  figure-of-eight  bandage  passed  round  the 
elbow. 

The  external  jugular  vein  is  sometimes  opened  in 
order  to  extract  blood  from  the  head  or  neck.  The 
situation  usually  chosen  for  this  operation  is  at  the 
point  where  the  vein  crosses  the  sterno-mastoid  muscle. 
In  performing  the  operation,  the  vein  must  be  fixed 
below  with  the  thumb,  and  an  incision  made  into  it  in 
the  direction  of  the  fibres  of  the  sterno-mastoid  muscle. 
When  sufiicient  blood  has  been  extracted,  a  pad  must 
be  placed  over  the  wound,  aud  retained  by  means  of  a 
bandage  or  sticking-plaister. 

Tracheotomy. — The  house-surgeon  or  dresser  will 
sometimes  have  to  perform  this  operation  in  cases  of 
emergency.  In  adults  whose  necks  are  not  short  or 
fat,  oi-  altered  by  disease,  the  operation  is  iisually  very 
simple ;  but  in  children  and  some  adults  tracheotomy 
is  more  difficult.  I  cannot  here  give  an  account  of 
the  various  afiections  which  may  requii*e  this  opera- 
tion, but  will  mei-ely  describe  the  operation  itself. 
It  sometimes  happens  that  a  patient  is  admitted  into 
an  hospital  suffering  fi'om  an  hysterical  or  a  spasmodic 
affection  of  the  throat,  whicli  may  simulate  a  more 
serious  disease,  aiid  produce  symptoms  resembling 
tliose  of  suffocation.  The  house-surgeon  or  dresser 
should  be  careful  not  to  perform  tracheotomy  in  such 
cases. 

The  instruments  requii-ed  for  the  operation  of  trache- 
otomy ai-e,  a  knife  (either  a  bistoury  or  a  scalpel),  a  pair 
of  dissecting  forceps,  two  or  three  blunt  hooks,  a  sharp 
hook,  artery  forceps  and  ligatures,  and  a  tracheotomy 
tube  of  the  requisite  size,  with  a  piece  of  narrow  band- 
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age  or  tape,  by  means  of  wliich  it  may  be  tied  into  the 
wound.  One  or  two  feathers  should  also  be  provided, 
for  the  purpose  of  cleaning  out  the  tube  when  it  be- 
comes obstnicted.  In  peiforming  the  operation,  the 
patient's  head  should  be  held  well  back,  and  steadily 
supported  by  an  assistant.  The  operator,  standing 
upon  the  right  side  of  the  patient,  should  then  make 
an  i-incision  in  the  middle  line  of  the  neck  from  the 
cricoid  cartilage  to  the  sternum,  so  as  to  divide  the 
skin  and  cellular  tissue.  Some  veins  are  generally 
then  met  with,  and  these  must  be  held  aside,  or,  if 
they  are  in  the  way,  tied  and  divided.  When  the 
inner  edges  of  the  sterno-thyroid  and  sterno-hyoid 
muscles  are  reached,  they  should  be  turned  on  each 
side,  and  the  trachea  carefully  laid  bare  by  sepa^ 
rating  from  it  any  other  tissue  which  may  lie  over 
it.  At  the  upper  j^art  of  the  wound  lies  the  isthmu.s 
of  the  thyroid  gland,  which  should  not  be  injured 
if  it  can  be  avoided.  When  the  trachea  has  been 
exposed  for  the  space  of  half-an-inch  or  so,  and 
all  artei'ial  bleeding  stayed,  a  sharp  hook  shovdd  be 
inserted  into  the  upper  part  of  the  exposed  por- 
tion, so  as  to  steady  it,  and  then  the  point  of  the 
knife,  with  the  back  of  the  blade  directed  downwards, 
should  be  plunged  into  it,  and  two  or  three  rings 
divided  fi'om  bek)W  upwards,  so  as  to  make  a  wound 
sufficiently  large  to  admit  the  tube.  After  the  trachea 
has  been  opened,  there  is  generally  a  rush  of  air  and 
mucus  through  the  wound ;  and,  in  cases  of  croup  or 
diphtheria,  pieces  of  false  mcTubrane  may  also  be  dis- 
charged. The  tube  is  then  to  be  introduced  into  the 
wound  in  the  trachea,  and  this  is  not  always  an  easy 
matter,  owing  to  the  rounded  shape  of  the  trachea  and 
the  want  of  gaping  in  the  woimd.  If  the  tube  cannot 
be  introduced,  the  handle  of  the  knife  or  the  point's  of 
the  dissecting  forceps  should  be  passed  into  the  wound, 
so  as  to  separate  its  edges  and  permit  of  its  passage. 
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When  the  tube  has  been  passed  into  the  trachea,  it 
must  be  tied  in  by  means  of  a  tape  introduced  througli 
the  slit  at  each  side,  as  shown  in  fig.  76,  the  ends 
being  carried  round  the  neck,  and  secured.    The  sur- 
geon should  make  sure  that  the  tube  is  in  the  trachea, 
for  it  occasionally  happens  that  it  passes  down  along- 
side, but  external  to  the  tra- 
chea.    The  size  and  length  of 
the  tube  inserted  should  de- 
pend upon  the  age  of  the  patient 
and  depth  of  the  neck.  A 
single  or  double  tube  may  be 
employed.     In  cliildren  or  in 
adults,  where  there  is  much 
discharcre  of  mucus  or  false 
membrane,  it  is  best  to  use  a 
double  tube,  so  that  the  inner 
one  can  be  removed  and  cleaned 
without  disturbing  the  one  in 
the  wound.    If  an  obstruction  to  the  breathing  should 
be  found  to  exist  below  the  situation  of  the  opening  in 
the  trachea,  a  piece  of  tube  or  an  elastic  catheter  may 
be  passed  down  through  the  wound  in  the  trachea,  so 
as  to  get  beyond  the  obstructing  cause.    After  the 
operation,  the  patient  requires  to  be  carefully  watched, 
the  temperature  of  the  air  regulated,  and  the  tube 
cleaned  out  by  a  feather,  probe,  or  forceps,  whenever 
its  canal  becomes  blocked  up.    It  is  advisable  to  place 
over  the  mouth  of  the  tube  a  piece  of  fine  muslin  or 
other  cloth,  and  if  there  is  much  ii'ritation  in  the  air 
passages,  such  cloth  may  be  steeped  in  hot  water  and 
applied  in  the  same  way,  in  order  that  the  heated 
vapour  may  be  inhaled.     Chloroform  may  also  be 
administered  to  relieve  spasm,  by  holding  a  piece  of 
cloth  on  which  some  of  this  fluid  has  been  dropped 
over  the  opening  of  the  tube.    If  the  operation  has 
been  performed  on  a  patient  who  is  insensible,  or 
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nearly  so,  artificial  i-espiration  slioukl  l^e  oiiployed  as 
soon  as  the  tube  has  been  introduced,  and  kept  up  as 
long  as  advisable.  When  tracheotomy  has  been  {ler- 
formcd  successfully  for  the  extraction  of  a  foi-eign 
body  from  the  air  i)assages,  it  is  not  necessary  to  intro- 
duce a  tube  into  the  wound;  for  it  is  desirable  that  it 
should  heal  as  soon  as  possible.  During  the  progress 
of  a  case  of  tracheotomy,  the  tube  may  require  to  be 
changed.  This  must  always  be  done  with  care,  and 
the  handle  of  a  knife  or  the  points  of  a  pair  of  dis- 
secting forceps  introduced  into  the  wound,  so  as  to 
keep  it  open  and  permit  of  the  tube  being  re-in- 
troduced. When  the  natural  passage  through  the 
larynx  remains  long  obstructed,  a  tube  may  be  u.sed 
which  has  an  opening  in  the  posterior  wall  of  its  con- 
vexity, in  order  that  some  air  may  pass  upwards. 

Laryngotomy.  —  This  operation  is  only  to  be  em- 
ployed in  cases  of  sudden  choking,  the  result  of  the 
lodgment  of  a  foi'eign  body,  or  of  some  rapid  swelling 
in  the  upper  part  of  the  larynx.  The  operation  is  per- 
formed by  thrusting  the  point  of  a  knile  through  the 
crico-thyroid  membrane,  and  then,  if  necessary,  a  quill 
or  small  tracheotomy  tube  may  be  introduced  into  the 
wound.  In  performing  laryngotomy,  care  must  be  taken 
not  to  introduce  the  knife  between  the  hyoid  bone  and 
thyi'oid  cartilage,  instead  of  between  the  thjToid  and 
cricoid  cartilages. 

Division  of  Frcenum  Linguae. — Childi-en  suppo.sed 
to  be  tongue-tied  are  often  brought  by  their  mothers 
to  have  an  operation  performed  for  its  relief.  In  the 
majority  of  cases  no  contraction  of  the  frcenum  exists, 
but  in  a  few  instances  this  band  will  be  found  too  tight, 
and  require  division.  In  such  cases  it  should  be 
cautiously  nicked  with  a  pair  of  scissors;  a  ver}'  slight 
division  is  usually  sufficient. 

Paracentesis  Abdominis.  —  The  best  situation  for 
performing  this  operation  is  in  the  linea  alba,  at  a  jjoint 
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midway  between  tlie  umbilicus  and  pubes.  The  instru- 
ments necessary  for  tliis  opei^ation  are  a  large  trochar 
and  cauula,  and  there  should  also  be  one  or  two  tins  or 
pails  at  hand  to  receive  the  fluid.  The  patient  should 
be  placed  in  the  sitting  posture,  or  on  his  or  her  side, 
and  a  sheet  or  broad  bandage  passed  round  the  abdo- 
men, and  its  ends  held  behind  by  an  assistant,  who 
should  gi^adually  tighten  ,it  as  the  flmd  flows  out. 
When  everything  is  ready,  the  sm-geon  should  plunge 
the  trochar  and  canula  through  the  abdominal  walls, 
and  when  he  feels  tliat  the  cavity  has  been  entered,  the 
trochar  must  be  withdrawn.  After  all  the  fluid  has 
been  drawn  off",  the  canula  mxxst  also  be  taken  out,  and 
a  piece  of  sticking-plaister  or  a  pad  of  lint  adjusted 
over  the  opening  made  by  the  instrument.  A  brf)ad 
bandage  should  then  be  passed  round  the  abdomen, 
and  the  patient  laid  in  the  horizontal  position. 

Paracentesis  Thoracis. — This  operation  may  be  re- 
quired to  evacuate  air,  serum,  or  pus  from  the  pleural 
cavity.  The  proper  situation  for  tapping  the  chest  is 
through  one  of  the  intercostal  spaces  between  the  fifth 
and  eighth  ribs  (between  the  sixth  and  seA^enth  is  the 
usual  place),  at  a  point  corresponchng  to  their  angles. 
The  instrument  employed  to  perfomi  this  operation  is  a 
trochar  and  canula,  which  should  be  much  smaller  than 
that  employed  for  tapping  the  abdomen.  In  tapping 
the  chest  it  is  better  to  ch-aw  the  skin  a  little  to  one 
side  before  thrusting  the  instrument  through  it,  in 
order  that  the  external  wound,  after  the  operation,  may 
not  communicate  directly  with  the  pleural  cavity.  The 
instrument  should  be  introduced  through  the  centre  of 
the  intercostal  space  into  the  cavity  of  "the  pleura,  and 
when  it  has  reached  the  cavity  the  trochar  ought  to  be 
withdrawn,  and  the  air  or  fluid  drawn  off".  When  the 
canula  is  taken  out,  a  piece  of  sticking  plaister  should 
be  placed  over  the  wound,  and,  if  advisable,  a  bandage 
adjusted  round  the  chest. 

Excision  of  the  Tonsils  and  Uvula.— When  one  or 

p 


310 


SURGICAL  APPLIANCES  AND 


both  tonnils  are  much  enlarged,  portions  of  tliem  may  re- 
•  luire  to  be  removed.  In  older  cljildren  and  adults,  the 
operation  is  usually  very  easy,  but  in  young  children 
its  performance  is  not  unfrequently  a  matter  of  some 
diiliculty.  If  tlie  child  is  veiy  restless,  chloi-ofoi-m  may 
lie  given.  In  performing  this  operation  the  prominent 
portion  of  the  tonsil  should  be  seized  with  a  pair  of 
sharp-hooked  forceps,  or  a  sharp  liook,  and  the  requisite 
amount  sliced  off  with  a  probe-pointed  bistouiy.  The 
knife  should  be  very  sliarp,  for  if  it  only  cuts  partially 
through  the  tonsil,  it  is  not  always  easy  to  get  a  second 
cut  made,  so  as  to  detach  it  thoroughly. 

When  the  uvula  is  elongated,  its  extremity  some- 
times requires  to  be  cut  off.  This  is  best  done  by  seiz- 
ing it  with  a  pair  of  forceps,  and  then  separating  it  with 
a  knife  or  pair  of  scissors.  If  troublesome  bleeding 
should  follow  the  operation,  a  ligature  passed  round  the 
base  of  the  uvula  will  at  once  stay  it. 

Circumcision. — This  operation  is  best  performed  by 
laying  hold  of  the  end  of  the  prepuce  with  the  finger 
and  thumb,  or  with  a  pair  of  artery  catch  forceps,  and 
then  cutting  olF  the  redundant  portion  with  a  pair  of 
sharp  scissors,  taking  care  not  to  injure  the  glans.  "When 
the  extremity  of  the  prej)uce  is  cut  off,  it  will  be  found 
that  the  skin  of  the  penis  retracts,  leaving  the  mucous 
membrane  still  covering  the  greater  part  of  the  glans. 
This  membrane  must  be  slit  up  in  two  or  three  places, 
and  its  cut  surface  connected  all  round,  by  means  of 
dlk  sutures,  to  the  corresponding  cut  surface  of  the 
skin.  In  cases  where  the  prepuce  is  not  very  long,  it 
is  sufficient  to  divide  the  skin  to  a  slight  extent  on 
each  lateral  asjDect,  and  then,  having  freely  slit  np  the 
niucous  membrane  at  the  same  points,  to  stitch  the  cut 
edges  of  the  skin  and  mucous  membrane  together  at 
each  side  of  the  incisions. 

Vaccination. — Vaccinematter  is  generally  now  kept 
in  fine  tubes,  which  are  sealed  at  both  ends.  The 
iisual  situation  for  vaccinating  is  on  the  upper  and 
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outer  aspect  of  the  arm  (in  an  infant,  the  arm  which  is 
external,  when  it  is  being  nursed,  should  be  chosen). 
The  operation  may  be  performed  with  the  point  of  a 
common  lancet,  not  too  sharp,  or  with  Dr  Weir's  in- 
strument, which  consists  of  a  handle,  with  four  short 
needles  at  one  end,  and  a  lancet  at  the  other.  ... 
This  instrument  is  illustrated  in  fig.  77.  In  ^ 
performing  the  operation,  the  skin  should 
first  be  stretched,  and  then  a  few  superficial 
scratches  made  on  it  in  two  different  places, 
about  an  inch  apart  from  one  another.  The 
matter,  being  then  placed  upon  the  lancet,  is 
to  be  gently  rubbed  into  the  scratches.  If 
the  vaccination  has  been  successful,  inflamma- 
tory symptoms  show  themselves  on  the  second 
or  third  day;  on  the  fifth  day  a  vesicle  forms, 
which  reaches  its  height  on  the  eighth  day. 
When  the  vesicle  is  at  its  height,  the  lymph 
contained  in  it  may  be  collected  into  tubes, 
and  sealed  up.  The  best  way  to  procure 
vaccine  matter  from  the  vesicle  is  to  make  a 
small  puncture  in  it,  and  then  bring  the  open 
end  of  a  fine  tube  (one  of  the  glass  tubes  pre- 
pared for  the  purpose)  in  contact  with  the 
matter  as  it  oozes  out.  Having  filled  the  tube 
about  half  full,  both  its  ends  ought  to  be  k 
sealed  up  with  a  drop  of  sealing-wax.  If  it  | 
is  desired  to  vaccinate  other  patients  imme-  \ 
diately  from  the  vesicle,  the  matter  may  be 
allowed  to  ooze  out  on  to  the  point  of  a  lancet, 
so  that  it  can  be  rubbed  into  the  scratched  siu-face 
prepared  for  it. 

Syringing  the  Ear. — A  syringe  fitted  with  a  small 
nozzle  should  be  used  for  this  purpose,  so  that  a  fine 
jet  of  water  may  be  thrown  into  the  meatus.  Before 
injecting  the  water,  a  receiDtacle  should  be  placed  under 
the  ear,  immediately  below  its  lobe,  in  order  to  catch 
the  fluid  as  it  rushes  out.  The  water  used  ousrht  to  be 
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warm  enough  to  he  grateful  to  the  patient.  When 
])erfonning  this  operation,  tlie  meatus  should  be  made 
as  straight  as  possible,  by  drawing  back  the  auricle  ; 
and  then,  the  syringe  having  been  filled,  its  nozzle 
shoi^ld  be  carefully  passed  just  within  the  canal,  and 
the  fluid  injected.  If  one  syringe-full  is  not  sufficient, 
two  or  moi-e  must  be  injected  in  the  same  way. 

Use  of  the  Stomach  Pump. — The  stomach  pump  Ls 
employed  to  empty  and  wash  out  the  stomach  in  cases 
of  poisoning,  or  to  inject  nutrient  fluids  into  it.  The 
same  kind  of  instrument,  slightly  modified,  may  also  be 
used  to  administer  enemata.  The  best  form  of  stomacli 
pump  is  the  one  sho^v^l  in  fig.  78,  which  consists  of  a 


Fig.  78. 


brass  syringe  A,  having  a  valve  in  connection  with  the 
projections  B  and  D  ;  one  tube  C,  which  is  screwed  on 
to  the  projection  B ;  a  second  tube  E,  one  end  of 
which  is  pervious,  and  fits  into  the  end  of  the  sp-inge 
at  D,  and  the  other  closed,  rounded  off",  with  an  opening 


MINOR  OPERATIVE  SURGERY. 


213 


at  one  or  both  sides;  and  a  gag,  F,  which  is  an  instru- 
ment employed  for  placing  between  the  teeth  of  patients 
who  are  insensible,  or  who  will  not  open  their  mouths  ; 
the  round  hole  in  the  centre  of  the  gag  is  for  passing 
the  tube  tlirough. 

In  using  the  stomach  pump  to  empty  the  stomach, 
the  rounded  extremity  of  the  tube  E,  having  been 
dipped  in  water,  milk,  or  other  fluid,  must  be  passed 
into  the  mouth,  carried  along  the  dorsum  of  the  tongue, 
and  down  the  pharynx  and  oesophagus  into  the  stomach. 
The  extremity  of  the  tube,  in  passing  down  the  pha- 
rynx, is  often  arrested  opposite  the  larynx  ;  but,  by 
curving  the  tube  a  little  more,  or  by  a  little  gentle 
manipulation,  this  obstruction  is  usually  soon  over- 
come, and  the  instrument  glides  on  without  difficulty. 
When  the  end  of  this  tube  is  in  the  stomach,  its  other 
extremity  must  be  inserted  into  the  end  of  the  syringe 
at  D,  and  the  free  extremity  of  the  tube  C  placed 
over  or  into  a  receptacle  to  receive  the  fluid  pumped 
up.  The  handle  of  the  syringe  should  then  be  worked, 
and  the  contents  of  the  stomach  will  be  discharged 
through  the  tube  C.  After  the  stomach  has  been 
emptied,  and  it  is  desired  to  wash  this  cavity  out,  or 
inject  fluids  into  it,  the  syringe  must  be  separated  from 
the  tube  E,  which  should  be  allowed  to  remain  in  the 
stomach,  and  the  tube  C  connected  to  the  extremitv 
of  E;  then,  by  placing  the  end,  D,  of  the  syringe  in  the 
fluid  to  be  injected,  and  working  the  handle  as  before, 
the  fluid  will  be  pumped  up,  and  forced  along  the 
united  tubes  C  and  E  into  the  stomach.  If  the  fluid 
injected  has  to  be  removed  from  the  stomach  again, 
the  two  tubes  have  only  to  be  detached  from  one 
another,  and  the  one,  E,  inserted  into  D,  as  before. 

When  the  stomach  pump  is  used  to  convey  noui-ish- 
ing  fluids  into  the  stomach,  it  is  only  necessary  to  pass 
the  tube  E,  as  already  described,  and  ha-sdng  attached 
its  end  to  the  tube  C,  to  introduce  the  extremity  of  the 
s3Tinge  into  the  fluid  to  be  injected,  and  work  the 
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liandle.  An  ordinary  fuU-.sized  gum-elastic  catheter, 
and  a  small  syiinge,  answer  very  well  in  many  caises 
where  it  is  advisable  to  supjjort  the  patient  by  injects 
ing  nourishing  fluids  into  the  cesophagus. 

CEsophagus  bougies  or  forceps  must  be  passed  int^) 
the  pharynx  or  oesophagus  in  the  same  manner  as  the 
tube  of  the  stomach  pump.  These  instruments  should 
always  be  used  with  great  gentleness,  as  their  i>oint8 
may  veiy  easily  injure  the  walls  of  these  canals,  espe- 
cially when  they  are  in  a  diseased  state. 

Method  of  giving  an  Enema.  —  The  syringe  of 
the  stomach  pump  and  the  tube  C,  Avith  the  addition 
of  an  ivory  piece  shown  at  G,  fig.  78,  may  be  used  to 
give  injections.  India-rubber  bags  and  other  appli- 
ances may  also  be  usefully  employed  for  the  purpose. 
In  administering  an  injection,  the  ivory  piece,  having 
been  well  oiled,  should  be  gently  introduced  through 
the  anal  orifice,  and  held  steadily  there  whUe  the 
syringe  is  being  worked.  Great  care  should  be  taken 
not  to  injure  the  walls  of  the  rectum  with  the  point  of 
the  ivory  tube.  The  fluids  usually  injected  into  the 
rectum  are — (1),  Warm  water  alone.  From  a  few 
ounces  to  a  pint  of  warm  water  is  often  a  veiy  effica- 
cious enema  when  it  is  not  desired  to  act  strongly  on  the 
bowels.  (2),  Half-an-oiince  or  an  ounce  of  castor  oil, 
a  dessert  or  table-spoonful  of  common  salt,  salts  and 
senna  or  turpentine  added  to  a  few  ounces  or  a  pint  of 
warm  water  or  thin  gruel,  form  the  jxirgative  enemata 
most  generally  nsed.  (3),  A  tea-spoonful  of  laudanum 
or  other  fluid  sedative,  added  to  a  few  ounces  of  thin 
starch  or  gruel,  is  the  sedative  injection  usually  em- 
ployed. (4),  Beef  tea  or  other  soups,  milk,  wine, 
brandy,  or  other  nourishing  and  stimulating  fluids  are 
frequently  injected  into  the  i-ectum,  in  order  to  support 
or  revive  a  patient's  strength. 

Passing  Rectal  Bougies. — The  house-sm-geon  or 
dresser  is  sometimes  requii-ed  to  introduce  bougies  or 
tubes  into  the  rectum.    In  doing  this,  the  instrument 
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must  first  be  well  oiled,  passed  carefully  through  the 
anal  orifice,  and  gently  pushed  on  in  the  direction  of 
the  curves  of  the  canal.  If  the  instrument  catches,  its 
point  ought  to  be  slightly  withdrawn,  and  then  glided 
gradually  onwards  again  in  the  proper  direction. 

AMPUTATIONS  OF  THE  FINGERS  AND  TOES. 

Amputation  of  the  Distal  Phalanx  of  the  Fin- 
gers.— Amputation  of  this  phalanx  is  not  so  often  re- 
quired as  the  removal  of  the  entire  finger ;  for  in  the 
case  of  disease  confined  to  the  distal  phalangeal  bone, 
the  removal  of  the  diseased  bone  is  usually  sufiicient, 
and  therefore  the  soft  textures  do  not  need  to  be  taken 
away.  Injuries  which  are  confined  to  the  last  phalanx 
will  rarely  admit  of  a  regular  amputation  being  per- 
formed, owing  to  the  loss  of  the  soft  textures,  so  that 
the  best  thing  we  can  do  in  the  most  of  these  cases  is 
to  remove  any  loose  or  projecting  portions  of  bone,  and 
in  this  way  allow  the  soft  parts  to  heal.  We  occasionally, 
however,  meet  with  cases  in  which  it  may  be  advisable 
and  possible  to  remove  the  last  phalanx  by  a  regiilar 
amputation.  For  instance,  tumours  gro^ving  from 
the  bony  or  soft  textures  of  the  distal  phalanx,  and 
confined  to  it,  may  be  removed  by  an  amputation  at 
this  situation. 

If  the  case  permits  of  a  regular  am^xitation  being  per- 
formed, the  best  plan  is  to  take  a  good  flap  from  tlie 
palmar  surface  of  the  extremity  of  the  finger,  and  then 
to  turn  this  flap  over,  so  as  to  cover  the  end  of  the 
second  phalangeal  bone.  In  making  this  flap,  we  may 
either  do  so  by  transfixion,  and  then  cutting  across  the 
joint,  or,  what  is  better,  we  may  first  cut  across  the 
dorsal  aspect  of  the  joint,  and,  having  opened  into  it 
and  divided  the  lateral  ligaments,  then  cut  the  palmar 
flap.  The  palmar  flap  ought  to  be  made  as  long  and 
bulky  as  possible,  in  oi'der  that  it  may  cover  the  exposed 
bone.    If  sufiicient  flap  cannot  be  obtained  to  cover  tlie 
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bone,  the  articulai"  extremity  of  the  secoud  jjlialari.x 
may  be  cut  off  with  the  saw  or  bone-force]:)S  ;  A  A,  in 
iig.  79,  show  the  line  of  the  incisions  for  this  am- 
putation. 

Amputation  of  the  Second  Phalanx  of  the  Fingers. 

— When  moi-e  than  the  extremity  of  a  finger  i-equires 
to  be  taken  away,  it  is  in  the  majority  of  cases  much 
better  to  remove  the  whole  finger.  The  exceptions 
to  this  are  in  the  case  of  the  index  finger  and  thumb  ; 
foi-,  in  people  who  require  to  use  their  hands  much,  any 


Fig.  79. 


portions  of  these  digits  that  can  be  saved  will  often  en- 
sure usefulness  to  the  hand  implicated.  Again,  when 
several  of  the  fingers  require  to  be  i-emoved,  or  have 
been  previously  wanting,  even  a  small  bit  of  any  finger 
may  maintain  some  usefulness  to  the  hand,  especially 
if  the  thumb,  or  a  portion  of  it,  remain. 

Fingers  may  be  removed  at  the  joint  between  the 
second  and  distal  phalanges,  or  at  any  point  in  the  ex- 
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tent  of  the  second  phalanx,  by  sawing  through  the  bone. 
In  either  instance,  two  flaps  of  eq\ial  length  should  be 
taken  from  the  dorsal  and  palmar  surfaces,  or  from  the 
lateral  aspects  (whichever  be  most  convenient),  as  is 
shown  in  fig.  79,  by  the  lines  B,  C.  It  may  not  al- 
ways be  possible  to  obtain  two  flaps  in  this  amputation  ; 
and  therefore,  in  such  cases,  we  must  endeavour  to  make 
one  long  single  flap  from  the  most  convenient  situation, 
and  tui-n  it  over  as  in  the  amputation  of  the  distal 
phalanx. 

Amputation  at  the  Metacarpo-phalangeal  Joint  of 
the  Fingers. — Amputation  of  all  the  fingers  at  this  joint 
is  perfoi-med  on  the  same  j)lan — namely,  by  cutting  a 
flap  from  each  side,  and  then  removing  the  finger  by  dis- 
articulation. In  the  case  of  the  index  and  little  fingers, 
it  is  generally  advisable  to  make  the  flaj)  on  the  ex- 
jjosed  asjoect  of  the  stump  a  little  longer  than  the  other, 
so  that  the  line  of  the  cicatrix  may  be  turned  away  as 
much  as  possible  from  this  surface  (see  the  lines  D,  E, 
and  F,  fig.  79).  For  example,  in  amputating  the  index 
finger,  the  outer  flap  should  be  made  suflaciently  ample 
to  turn  over  the  exposed  metacarpal  bone,  in  order 
that  the  cicatrix  of  the  wound  may  be  close  to  the  base 
of  the  middle  finger.  In  ampiitating  the  thumb  at  this 
joint,  I  have  foimd  that  a  circular  amputation,  or  one 
made  by  taking  two  short  semi-lunar  fiaps  from  the 
sides  of  this  digit,  gives  the  best  results.  The  circular 
operation  is  a  little  more  tedious  in  its  performance, 
but  its  advantages  are  that  it  does  not  interfere  with 
the  ball  of  the  thumb,  and  the  cicatrix  left  when  the 
wound  is  healed  is  very  small.  In  doing  this  amputa- 
tion, the  soft  textures  must  be  well  retracted  ])y  an 
assistant,  and  then  an  incision  is  to  be  made  round  the 
thumb,  about  half-an-inch  above  its  raetacarpo-phalau- 
geal  joint,  the  knife  being  carried  quite  down  to  the 
bone,  so  as  to  divide  all  the  parts  superficial  to  it. 
Having  carefully  separated  these  tissues  by  cutting 
round  the  bone,  and  close  to  it,  the  joint  should  be 
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opciiod  into,  and  disarticulation  accomplislied.  If  suffi- 
cient flap  be  not  obtained  in  tliis  way,  the  Lead  of  the 
metacarpal  bone  may  be  cut  off. 

The  amputation,  by  two  semi-lunar  flaps,  is  easily 
performed,  by  cutting  first  one  flap,  and  then  the  other, 
exposing  the  joint  and  disarticulating. 

The  lines  of  incision  for  the  circular  and  flap  am- 
putations of  the  thumb  at  this  joint  are  shown  at  G,  H, 
%  79. 

In  amputating  the  ring  and  middle  fingers  at  tliis 
joint,  two  equal  flaps  are  to  be  made  in  the  following 
manner  : — 

Enter  the  point  of  the  knife  over  the  centre  of  the 
dorsal  aspect  of  the  joint,  and  then  cany  the  knife 
(first  on  one  side  and  then  on  the  other)  obliquely 
down  through  the  middle  of  the  web  uniting  the  fingers, 
as  far  as  its  free  edge.  When  this  edge  is  reached,  the 
incision  should  be  caiTied  round  the  base  of  the  digit 
to  be  removed,  so  that  the  palm  of  the  hand  be  not 
encroached  upon ;  the  articulation  is  in  this  way 
thorougly  exjjosed,  and  disarticulation  can  be  readily 
accomplished.  If  it  is  not  possible  to  obtain  two 
lateral  flaps  in  amputating  these  or  the  other  fingers, 
a  covering  for  the  ends  of  the  metacarpal  bone  may  be 
obtained  by  cutting  one  long  single  flap  from  the 
palmar,  dorsal,  or  lateral  aspect  of  the  digit. 

In  removing  the  index  and  little  fingers,  the  two 
flajjs  may  either  be  made  before  disarticulating,  as  in 
the  case  of  the  other  fingers,  or  one  flap  may  be  first 
cut,  the  joint  opened  into  and  disarticulated,  and  then 
the  second  flap  formed. 

We  must  here  consider  for  a  moment  the  question 
in  regard  to  the  removal  of  the  head  of  the  metacarpal 
bone  in  all  these  amputations.  Experience  has  showTi 
that  it  is  better  to  take  away  the  head  of  the  metacar- 
pal bone  when  Ave  remove  the  fingers  at  this  joint. 
The  removal  of  this  portion  of  bone  allows  the  parts  to 
be  brought  more  intimately  together,  and  therefore 
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diminishes  the  amount  of  deformity  in  the  hand  ;  and 
this  23roceeding  has  been  found  not  to  interfere  with 
the  after  streng^th  of  the  hand.  In  the  case  of  the 
index  and  little  fingers,  the  head  of  the  metacarpal 
bone  should  b^  sawn  otf  obliquely,  so  as  to  avoid  any 
undue  prominence  of  the  diAdded  bone.  In  amputat- 
ing the  thumb  at  this  joint,  it  is  better  to  leave  the 
head  of  the  metacarpal  bone  uninterfered  with,  pro- 
vided thei'e  be  sufficient  flap  to  cover  it  properly. 

Amputation  of  the  Fingers,  together  with  their 
Metacarpal  Bones. — When  the  metacarpal  bone  of  the 
thumb  or  fingers  is  aflected  with  disease  or  injuiy,  the 
corresponding  digit  not  being  implicated,  it  becomes  a 
question  whether  or  not  we  should  attempt  to  save 
the  finger  or  thumb  by  removing  only  the  injured  or 
diseased  bone.  The  metacarpal  bones  of  the  thumb 
and  fijigers  may,  in  some  instances,  be  excised  alone 
with  a  successful  result.  In  favourable  cases,  it  will 
therefore  be  right  in  this  way  to  attempt  to  save 
a  thumb  or  finger  (especially  if  it  be  an  index  one). 
When  both  the  metacarpal  bone  and  finger  or  th\imb 
are  aflected,  we  must  remove  them  together ;  and  in 
most  cases  it  will  be  proper  to  remove  the  entire  me- 
tacarpal bone,  especially  if  the  operation  be  performed 
for  disease.  The  best  method  of  removing  a  meta- 
carjial  bone,  together  with  a  finger  or  thumb,  is  to 
carry  an  incision  along  the  dorsal  aspect  of  this  bone, 
commencing  at  a  point  over  its  carpo-metacarpal  articu- 
lation, and  terminating  at  the  centre  of  the  metacai'po- 
phalangeal  joint.  The  two  lateral  flaps  usually  made 
for  the  removal  of  a  fingei-,  or,  in  the  case  of  the  thumb, 
the  two  short  semi-lunar  flaps,  or  the  circular  one, 
should  then  be  cut,  the  tissues  dissected  from  the  meta- 
carpal bone,  the  carpo-metacarpal  joint  disarticulated, 
and  the  entire  digit,  together  with  its  metacarpal  bone, 
in  this  way  removed.  In  separating  the  tissues  from 
the  metacarpal  bone,  the  knife  ought  to  be  kept  close 
to  the  bone,  in  order  to  avoid  injuring  tlie  important 
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structures  in  the  jialm  of  the  hand.  This  operation 
may  also  be  performed  by  entering  the  knife  over  the 
carpo-metacarpal  joint,  running  it  along  the  dorsal 
aspect  of  the  mctacai^pal  bone  as  far  as  the  centre  of 
the  knuckle,  and  then,  without  lifting  the  knife,  carry- 
ing the  incision  rovmd  the  base  of  the  finger  to  be 
removed,  so  as  to  join  it  with  the  doi-sal  one.  The 
line  of  incision  for  the  removal  of  the  metacarpal  bone 
of  the  thumb  is  given  at  I,  fig.  79. 

It  occasionally  happens  that  we  may  require  to  ampu- 
tate more  than  one  digit,  sometimes  almost  the  whole 
digits,  for  injury  or  disease.  In  such  cases  we  must 
make  a  flap  or  flaps  from  the  most  convenient  situation, 
80  as  to  cover  the  exposed  bones.  No  rules  can  be  laid 
down  in  regard  to  such  operations,  but  the  surgeon 
must  be  guided  by  the  circumstances  of  each  particular 
case.  The  saving  of  even  a  small  portion  of  a  finger 
may  be  of  great  service  in  these  cases. 

Amputations  of  the  Toes. — Amputation  of  the  toes 
is  to  be  performed  on  the  same  principles  as  amputation 
of  the  fingers.  It  very  rarely  happens  (except  in  the 
case  of  the  great  toe)  that  a  partial  amputation  of  these 
digits  is  required,  or  is  advisable,  for  the  stump  left  by 
such  an  operation  would,  in  most 
1  cases,  be  an  inconvenience. 

1  In  amputating  the  first  phalanx 

i  \  of  the  great  toe,  the  same  incisions 

are  to  be  employed  as  in  the  re- 
moval of  this  part  in  the  fingers — 
a  good  flap  being  taken  from  the 
plantar  aspect  of  the  extremity  of 
the  toe,  as  shown  at  A,  fig.  80.  If 
more  than  the  first  phalanx  of  this 
toe  requires  to  be  removed,  without 
also  necessitating  the  cutting  off  of 
the  head  of  the  metacarpal  bone,  I 
have  found  that  a  ci]-cular  amputation  (the  line  for 
which  is  illustrated  at  B,  fig.  80),  at  the  metatarso- 
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phalangeal  joint,  peiformed  on  the  same  principle  as 
that  at  the  corresponding  joint  of  the  thumb,  leaves  a 
useful  stump. 

The  smaller  toes  are  best  removed  at  their  metatarso- 
phalangeal joints,  by  the  same  method  which  has  been 
recommended  for  taking  away  the  fingers  at  their 
metacarpo-phalangeal  articulation,  the  plantar  aspect 
of  the  foot  being  kept  intact  (see  C,  fig.  80).  It  will 
not  always  be  necessaiy  to  remove  the  head  of  the 
metatarsal  bone  in  this  amputation,  as  it  lies  deeper 
and  more  protected  than  the  corresponding  part  of  the 
metacarpal  bone.  In  amputating  the  little  and  great 
toes  at  this  joint,  it  will  be  advisable  to  make  the  one 
flap  sufficiently  free,  so  that  the  cicatrix  may  be  away 
from  the  exposed  surface  of  the  stump.  In  cases 
where  sufficient  flap  cannot  be  obtained  to  cover  well 
the  head  of  the  metatarsal  bone  of  these  toes,  this 
jjortion  of  bone  ought  to  be  removed,  as  its  prominence 
may  lead  to  inconvenience  when  the  stumj)  is  healed. 

When  the  metatarsal  bones  are  alone  diseased,  they 
may  be  i-emoved,  without  interfering  with  the  toes,  in 
favourable  cases;  but  when  the  phalangeal  bones  ai-e 
implicated  as  well,  both  the  toe  and  the  entii-e  meta- 
tarsal bone  must  be  taken  away.  The  removal  of  por- 
tions of  the  metatarsal  bone  for  disease  is  not,  as  a  rule, 
good  practice;  for  pathology  shows  that  although  the 
disease  may  apparently  aflect  only  the  extremity  of  this 
bone,  its  whole  osseous  texture  is  usually  involved. 
The  great  and  little  toes  are  the  ones  most  frequently 
requiring  to  be  i-emoved,  together  with  their  metatarsal 
bones ;  for  when  the  metatarsal  bones  of  the  other  toes 
are  diseased,  and  do  not  admit  of  resection,  a  partial 
or  complete  amputation  of  the  foot  will  generally  be 
advisable. 

In  amputating  a  toe,  together  with  its  metatarsal 
bone,  an  incision  is  to  be  commenced  over  the  tarso- 
metatarsal joint  of  the  toe  to  be  removed,  and  is  then 
to  be  carried  along  the  dorsal  aspect  of  the  metatarsal 
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boue,  as  far  as  the  mctatai'so-phalangeal  joint,  as  repre- 
sented at  D,  E,  fig.  80.  When  tliis  point  is  reached,  the 
two  lateral  flaps  are  to  be  cut  from  tlie  sides  of  the  toes, 
the  metatarsal  bone  carefully  dissected  from  its  con- 
nexions, and  then,  by  disarticulating  at  tlie  tarso-meta- 
tarsal  articulation,  the  toe  and  its  metatai-sal  bone  are 
readily  separated  together.  In  dissecting  the  tissues 
from  the  bone,  the  knife  must  be  kept  close  to  it,  so  as 
to  avoid  the  blood-vessels  and  other  tissues  in  the  sole 
of  the  foot.  In  performing  this  operation  on  the  great 
toe,  considerable  difficulty  is  often  experienced  in  secur- 
ing the  dorsal  ai-tery  of  the  foot  when  wounded,  as  it 
lies  in  the  space  between  the  first  and  second  toes. 
Both  ends  of  this  vessel  ought  to  be  cai-efuUy  tied  if  it 
is  wounded,  for  troublesome  haemorrhage  may  I'esult  if 
this  is  not  done. 

After  amputations  of  the  fingers  and  toes,  inflamma^ 
tion  and  suppuration  occasionally  spread  u]d  into  the 
hand  or  foot.  It  is  not  very  uncommon,  after  many 
of  the  partial  amputations  performed  on  the  fingers,  to 
have  abscesses  forming  in  the  hand,  or  even  in  the  fore- 
arm, giving  rise  to  much  pain,  and  delaying  the  satis- 
factory healing  of  the  stump.  When  this  takes  place, 
any  stitches  which  are  causing  tension  should  be  re- 
moved from  the  stump,  warm  fomentations  diligently 
applied,  and  if  sujipuration  takes  place,  incisions  must 
be  made  to  give  exit  to  the  matter. 

POST-MORTEM  EXAMINATIONS. 

Any  region  of  the  body  may  be  examined  after 
death  by  ordinary  dissection  ;  but  in  all  cases  where 
it  is  possible,  the  difterent  cavities  should  be  examined 
in  order,  so  that  the  condition  of  all  the  important 
organs  or  viscera  may  be  ascertained.  Before  making 
a  post-mortem  examination,  it  is  most  convenient  to 
have  the  body  laid  on  a  board  or  table,  and  divested, 
as  much  as  possible,  of  all  coverings.    It  is  of  special 
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consequence,  in  making  such  examination  in  private 
houses,  that  all  articles  of  clothing  in  connection  with 
the  body  should  be  kept  clean,  so  that,  when  they  are 
replaced,  they  niay  look  as  iinaltered  and  neat  as 
possible. 

The  first  thing  to  be  done,  in  making  a  post-mortem 
examination,  is  to  note  carefully  the  external  condition 
of  the  whole  body.  The  amount  of  emaciation  and 
jnitrefaction  should  be  observed,  as  well  as  any  peculi- 
arity in  its  conformation.  Any  external  marks, 
bruises,  or  wounds,  should  be  carefully  examined, 
especiall}'^  if  the  case  is  a  medico-legal  -  one,  and  their 
nature  (whether  recent  or  old,  ante-mortem  or  post- 
mortem), extent,  direction,  and  depth  determined. 
When  these  facts  have  been  ascertained,  the  different 
regions  should  be  examined  in  the  following  order  : — 

Head. — It  is  miich  better  to  examine  this  portion 
of  the  body  before  cutting  into  the  thoracic  or  abdo- 
minal cavities.  The  head  having  been  supported  on 
a  block,  an  incision  should  be  carried  from  one  ear 
over  the  top  of  the  head  to  the  other  ear,  and  should 
])ass  quite  down  to  the  bone.  The  scalp  is  then  to  be 
torn  off,  one  flap  being  drawn  backwards  over  the 
occiput,  the  other  forwards  over  the  forehead  and  face. 
When  the  vault  of  the  skull  has  thus  been  exposed, 
the  knife  should  be  carried  round  the  craniimi  at  a 
line  which  will  pass  across  the  middle  of  the  forehead 
throngli  the  upper  part  of  the  temporal  muscles  and  a 
little  above  the  occipital  protubei-ance,  so  that  any 
remaining  soft  textures  may  be  divided,  and  the  saw 
applied  more  readily.  The  upper  part  of  the  skull  or 
calvaria  is  then  to  be  removed  by  sawing  through 
the  bone  along  this  line.  The  bone  may  be  sa^vn  com- 
pletely through,  or  only  partially,  the  separation  being 
completed  in  the  latter  instance  by  means  of  the  chisel 
and  mallet.  Whichever  method  is  adopted,  care  must 
be  taken  to  avoid  injuring  the  membranes  of  the  brain. 
Wlien  the  calvaria  has  been  removed,  the  surface  of 
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the  dura  mater,  and  the  condition  of  tlie  longitudinal 
sinus  and  tlie  Llood  contained  -in  it,  should  be  ex- 
amined, and  any  pathological  changes  in  these  stnic- 
tures  noted.  After  this  has  been  done,  the  dura  mater 
must  be  carefully  divided  (a  i)robe-pointed  bistoury  is 
the  best  instrument  for  the  purpose)  all  round  along 
the  line  at  which  the  bone  has  been  sawn,  and  turned 
up  on  each  side  of  the  bi-ain,  then,  by  dividing  the 
falx  cerebri  in  front,  the  whole  membrane  can  be 
drawn  backwards  and  the  upjier  surface  of  the  brain 
thoroughly  exposed.  After  tliis,  the  arachnoid^  mem- 
brane should  be  examined  and  its  condition  determined, 
the  amount  and  nature  of  any  fluid  in  the  subarachnoid 
space  ascertained,  and  the  state  of  the  pia  mater  ob- 
served. The  hemispheres  of  the  brain  may  now  either 
be  sliced  as  far  as  the  lateral  ventricles  without  remov- 
ing the  organ,  or  the  entire  brain  may  be  taken  out 
whole  and  then  examined.  When  the  brain  has  been 
removed,  it  should  be  weighed  and  its  different  por- 
tions carefully  examined.  The  interior  of  the  base  of 
the  skull  ought  then  to  be  investigated,  and,  if  it  be 
desirable  to  examine  the  orbit,  the  roof  of  this  cavity 
should  be  removed  as  is  done  in  the  dissecting  room. 
If  the  ear  requires  to  be  dissected,  the  tempoi-al  bone 
should  be  cu^t  out  by  sawing  through  the  bone  behind 
the  mastoid  process,  and  also  in  front  of  the  ear  down 
to  the  base  of  the  skull. 

Spinal  Canal  and  Cord. — To  examine  these,  the 
posterior  aspects  of  the  whole  vertebraj  must  be  ex- 
posed, by  making  an  incision  from  the  back  of  the  head 
to  the  sacrum,  and  dissecting  ofl^  the  muscular  and  other 
tissues.  The  laminre  of  the  vertebrje  must  then  be 
sawn  through,  cut  with  forceps,  or  divided  by  means 
of  a  chisel  and  mallet.  In  doing  this,  the  laminae 
should  be  divided  or  sawn  close  to  the  spinous  pro- 
cesses, otherwise  the  thoracic,  abdominal,  or  pelvic 
cavities  may  be  opened  into.  When  the  whole  laminse 
have  been  divided,  they  must  be  removed,  the  condition 
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of  tlie  dura  mater,  arachnoid,  and  pia  mater  ascer- 
tained, and  the  amount  of  fluid  in  the  subarachnoid 
space  noted,  and  the  coxxl  itself  carefully  taken  out. 
In  taking  out  the  cord,  it  is  necessary  to  divide  the 
spinal  nerves  on  each  side  outside  the  dura  mater. 
The  cord,  after  it  has  been  removed,  should  be  sliced 
and  its  structure  examined,  and  if  it  be  in  an  abnormal 
condition,  a  microscopic  investigation  of  it  will  be  ad- 
visable. 

Thorax,  Abdomen,  and  Pelvis. — These  cavities  are 
generally  exposed  by  an  incision,  commencing  at  the 
lower  part  of  the  neck,  and  carried  down  the  centre  of 
the  thorax  and  abdomen  as  far  as  the  pubes.  In 
making  the  incision  through  the  walls  of  the  abdomen, 
it  is  best  first  to  make  a  small  opening  into  this  cavity 
at  its  uj^per  part,  and  then,  having  introduced  one  or 
two  fingers  into  it,  the  knife  may  be  quickly  run 
down  the  whole  length  of  the  abdomen,  the  fingers 
passing  along  with  it  and  raising  uf)  the  walls  from 
the  Adscera,  so  as  to  prevent  them  being  wounded.  The 
thoracic  and  abdominal  miiscles,  together  with  the 
skin,  are  then  to  be  dissected  off  the  external  surfaces 
of  the  ribs  and  costal  cartilages  on  each  side,  and  the 
cavity  of  the  chest  opened  by  cutting  through  the 
cartilages  of  the  ribs  close  to  where  they  join  their 
resj)ective  bones,  disarficulating  the  stei-num  at  the 
sterno-clavicular  articulations,  or  sawing  across  the 
manubrium,  severing  the  attachment  of  the  diaphragm, 
and  then  remo^ang  the  sternum  and  cartilages  of  the 
ribs.  When  the  chest  has  been  opened,  the  position 
of  its  different  contents  should  first  be  obsei-ved  before 
disturbing  them,  and  any  alteration  in  their  usual 
relation  to  one  another  noted.  The  pleural  cavities 
and  the  pericardium  should  next  be  examined.  If 
they  contain  any  fluid,  its  amount  should  be  ascertained 
by  measurement,  and  its  nature  determined ;  and, 
if  adhesions  exist,  their  extent  and  nature  should 
also  be  observed.     The  lungs  and  heart  may  then 
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be  taken  out  separately,  or  both  heart  and  lungs 
may  be  taken  out  together.  Tlie  condition  of  the 
lungs  and  bronchi  should  be  ascertained  by  slicing  the 
lung  substance,  and  slitting  up  the  bronchial  tubes. 
The  cavities,  valves,  and  large  vessels  connected  with 
the  heart  ought  next  to  be  examined  in  oi-der,  com- 
mencing with  the  right  auricle.  This  cavity  is  best 
opened  by  first  making  an  incision  into  it,  which  should 
extend  from  one  vena  cava  to  the  other,  and  then  a 
second  one  at  I'ight  angles  to  the  first,  which  should 
pass  into  the  auricular  appendage.  The  right  ventricle 
is  to  be  opened  by  cutting  a  V-shaped  flap  through  its 
anterior  wall,  the  apex  of  the  V  being  below  the  base 
above,  and  turning  it  upwards.  The  valves  (tricuspid) 
connected  with  the  auriculo-ventricular  opening  should 
be  first  examined  in  position,  and  then  by  cutting 
through  the  margins  of  this  orifice,  their  structure  will 
be  fully  exposed.  The  semilunar  valves  of  the  pvd- 
monary  artery  should  also  be  exposed  by  slitting  up 
this  vessel,  so  as  not  to  injure  any  of  them.  The  left 
auricle  is  best  opened  by  making  into  its  postei-ior  wall 
an  incision,  which  should  extend  from  the  pulmonaiy 
veins  on  one  side  to  those  on  the  other.  The  left  ven- 
tricle is  opened  in  the  same  way  as  the  right,  by  cut- 
ting a  triangular  flap  through  its  wall,  sufliciently  large 
to  expose  the  cavity.  The  valves  (mitral)  in  connection 
with  the  auriculo-ventricular  opening  must  be  looked 
at  in  position,  and  then  more  thoroughly  exposed  by 
dividing  the  margins  of  the  opening.  The  semilunar 
valves  of  the  aorta  are  readily  made  apparent  by  slit- 
ting up  the  vessel.  In  examining  the  diflerent  cavities 
of  the  heart,  the  amount,  position,  and  nature  of  any 
clots  or  fluid  blood  contained  in  them  should  be  first 
determined,  and  when  this  has  been  done,  they  should 
be  washed  out,  in  order  that  the  condition  of  the  valves, 
and  the  structure  of  the  heart  itself,  may  be  better 
ascertained. 

Tongue,  Larynx,  Trachea,  and  (Esophagus. — These 


MINOR  OPERATIVE  SURGERY. 


227 


parts  are  best  examined  after  they  have  been  removed 
from  the  body.  The  best  way  to  cut  out  these  sti-uc- 
tui-es  is  to  make  an  incision  from  the  chin  to  the  ster- 
num, to  dissect  off"  the  skin  and  muscles  from  the 
larynx  and  trachea,  to  cut  through  the  muscles  con- 
nected with  the  tongue  and  jaw,  and  then  remove  a 
portion  of  the  phaiynx,  the  tongue,  larynx,  trachea, 
and  oesophagus  together.  The  different  canals  may 
then  be  slit  up,  and  their  condition  determined. 

Abdomen. — Before  interfering  with  the  viscera,  their 
relation  to  one  another  and  to  the  peritoneum  should  be 
observed,  and  the  condition  of  the  latter  structure  noted. 
Should  adhesions  be  present,  their  extent  and  position 
should  be  carefully  determined.  If  any  fluid  exists  in 
the  peritoneal  caAdty,  its  nature  and  amount  should  be 
ascertained.  The  different  viscera  should  then  be  care- 
fully removed  and  examined  in  the  following  order : — 

The  Intestines  and  Stomach. — It  is  generally  most 
convenient  to  commence  the  removal  of  these  viscera 
by  dividing  the  mesentery  at  some  portion  of  the  upper 
part  of  the  small  intestines,  and  detaching  them,  by 
running  the  knife  along  this  structure  close  to  its  line 
of  attachment  to  them.  The  whole  of  the  intestines 
having  been  separated  in  this  way,  two  ligatures  must 
be  applied  round  the  gut  at  the  point  where  the  sepa- 
ration was  commenced,  and  its  canal  divided  between 
them ;  two  ligatures  should  also  be  passed  round  the 
upper  part  of  the  rectum,  and  the  iatestine  divided  in 
the  same  way.  By  this  means  the  whole  intestines 
will  be  removed.  In  taking  out  the  stomach,  great 
care  must  be  exercised  to  prevent  the  escape  of  any  of 
its  contents,  especially  in  cases  of  poisoning,  or  other 
medico-legal  cases.  For  this  purpose,  two  ligatures 
ought  to  be  tied  round  the  oesophagus  close  to  the 
diaphragm ;  and,  if  the  upper  part  of  the  intestinal 
canal  has  not  already  been  secured,  other  two  ligatures 
should  be  tied  round  the  duodenum.  The  intestines, 
after  theii-  removal,  should  be  washed  out,  slit  up  along 
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the  border  of  their  mesenteric  attachment,  and  the 
condition  of  their  int(!rior  examined.  The  stomach  is 
l)est  opened  by  an  incision  along  its  lesser  curvatvii-e. 
If  the  case  is  a  medico-legal  one,  its  contents  should  be 
carefully  preserved  for  analytical  examination. 

Spleen,  Pancreas,  Kidneys,  and  Liver. — These 
viscera  should  be  removed  and  examined  in  the  order 
mentioned,  and  the  condition  of  their  structure  ascer- 
tained by  slicing,  and,  if  advisable,  by  microscopic 
examination. 

The  different  thoracic  and  abdominal  vLscera  should 
be  weighed,  and  a  note  of  their  weight  taken.  I  ap- 
pend a  copy  of  the  table  of  the  average  weight  of  the 
viscera  as  at  present  in  use  in  the  Edinburgh  Patholo- 
gical theatre. 

Average  Weight  of  Viscera  in  the  Adult. 

Male.  Female. 


lb 

oz. 

lb 

oz. 

Brain,  . 

3 

u 

2 

12 

Heart,  . 

0 

\\ 

0 

9 

Lungs,  . 

2 

13 

2 

0 

Liver,  . 

3 

5 

2 

Pancreas, 

0 

3 

0 

2f 

Spleen,  . 

0 

6 

0 

5i 

Eiglit. 

Left. 

Right. 

Left. 

Kidneys, 

•  51 

51 

4f 

5 

The  following  table  is  M.  Bizot's  mean  measurement  in  lines 
( 1 2  lines  to  an  inch)  of  the  four  orifices  of  the  heart : — 

AURICULO-VENTRICaLAB  ARTERIAL  ORIFICES. 

Orifices. 

Male.    Female.  SIalb.  Female. 

Left    451i       4U       Left    31^  28f 

Right    Ul\       481       Eigbt   32fl  30^ 

Pelvis. — The  relation  and  condition  of  the  contents 
of  this  cavity  ought  to  be  noted  before  they  are  inter- 
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fered  with.  If  the  subject  be  a  female,  the  condition 
of  the  ovaries,  uterus,  and  appendages  may  sometimes 
be  ascertained  before  they  are  removed ;  but,  in  most 
cases,  it  is  more  convenient,  both  in  the  case  of  females 
and  males,  to  take  out  all  the  contents  of  the  pelvis 
together,  and  then  examine  them;  the  bladder,  rectum, 
uterus,  and  vagina  being  slit  up,  and  their  condition 
ascertained. 

In  order  to  investigate  satisfactorily  the  condition  of 
the  bladder,  prostate,  and  urethra  in  the  male,  the 
front  of  the  pubes  should  be  taken  out  along  with 
them,  by  sawing  through  the  bone  on  each  side  of  the 
sympliisis. 

When  the  whole  of  the  cavities  have  been  examined, 
the  viscera  should  be  replaced,  the  sternum  and  carti- 
lages of  the  ribs  adjusted  in  their  na,tm-al  position,  and 
the  longitudinal  incision  stitched  up,  commencing  at 
the  pubes.  In  sewing  up  the  body,  strong  silk  or  thin 
twine  ought  to  be  used,  in  the  form  of  the  continuous 
suture,  and  the  needle  should  always  be  introduced 
from  the  inner  surface  of  the  wound. 

When  the  edges  of  the  wound  have  been  neatly 
brought  together,  the  body  should  be  cleaned,  the  hair 
arranged  smoothly,  and  the  burial  or  other  clothes 
neatly  adjusted. 
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CHAPTER  VIII. 

CASE-TAKING. 

It  is  the  duty  of  the  house-surgeon,  dresser,  or  clerk, 
to  keep  a  record  of  all  cases  admitted  into  hospital, 
and  as  these  records  may  have  afterwards  to  be  re- 
ferred to  or  reported,  it  is  very  necessary  that  they 
should  be  as  complete  as  possible,  and,  at  the  same 
time,  brief.  In  most  hospitals  books  are  pro\'ided  for 
the  piirpose  of  recording  cases.  These  books  should  have 
an  index  at  the  beginning  or  end,  by  means  of  which 
a  case  can  be  readily  found  if  wanted.  The  best 
index  is  one  like  the  following  : — 


No.  of 
Case. 

Name 
and 
Surname. 

Age. 

Date 
of 

Admission. 

Page  at 
which 
Entered 

Disease 

or 
Injury 

Date 
of 

Dismissal. 

Result. 

"  Taking"  a  surgical  case  may  be  considered  under 
six  sections. 

First  Section. — Under  this  should  be  entered  the 
patient's  name  and  surname. 


Sex. 
Age.  _ 

Married  or  unmarried. 
Occupation. 
Place  of  abode. 
Date  of  admission. 
Number  of  ward. 

Name  of  surgeon  imder  whom  admitted. 
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In  cases  likely  to  come  under  judicial  investigation, 
the  hour  as  well  as  the  day  at  which  the  patient  was 
admitted  should  be  stated.  If  the  disease  or  injury  be 
quite  ajDparent,  it  may  be  mentioned  in  this  section. 

Second  Section,  or  a  history  of  the  patient.  This 
should  include  a  particular  account  of  the  cause,  com- 
mencement, previous  symptoms,  progi^ess,  and  treat- 
ment of  the  disease  under  which  the  patient  is  labour- 
ing. If  the  jjatient  is  suffering  from  an  injiuy,  the 
manner  in  which  it  was  inHicted,  the  agent  which  pro- 
duced it,  and  the  position  and  state  of  the  patient  at 
the  time,  should  be  described. 

Third  Section,  or  the  patient's  state  on  admission. 
Under  this  section  should  be  given  an  account  of  the 
patient's  general  health,  and  a  careful  description  of 
his  or  her  local  disease  or  injury,  its  situation,  connec- 
tion with  surrounding  parts,  symptoms,  and  any  other 
facts  in  relation  with  it.  If  the  case  be  one  of  tumour 
or  other  swelling,  the  shape,  size,  depth  at  wdiich 
situated,  consistence,  connection  witli  surrounding 
tissues,  and  the  state  of  the  neighbouring  lymjihatics 
and  glands,  should  be  inquired  into  and  noted.  If 
there  is  a  wound,  sore,  or  sinus,  its  nature,  extent, 
direction,  and  depth,  and  the  condition  of  the  sur- 
rovmding  textures,  should  be  described.  If  the  case  be 
one  of  injury,  the  tissues  implicated,  the  extent  of  their 
implication,  and  any  deformity  or  displacement  of  them 
should  be  recorded.  Any  remark  of  the  acting-surgeon 
in  regard  to  the  nature  of  the  case  may  also  be  noted 
under  tliis  section. 

Fourth.  Section  consists  of  an  account  of  the  opera- 
tion or  otlier  treatment  employed  for  the  relief  of  the 
disease  or  injury,  soon  after  the  patient's  admission ; 
the  further  treatment  being  given  under  the  next 
section.  If  an  operation  has  been  performed,  the  use 
or  non-use  of  chloroform,  the  amount  of  bleeding,  and 
any  other  particulars  of  importance,  should  be  men- 
tioned.   When  the  operation  has  been  done  according 
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to  established  rules,  its  details  need  not  be  related  ; 
but  if  a  new  method  of  operating,  or  any  modifi- 
cation of  an  old  one  has  been  used,  it  should  be  fully 
described.  This  section  must  also  include  any  local  or 
general  treatment  which  has  been  adopted.  If  any  ap- 
plications have  been  made,  or  any  appliances  used,  their 
nature  and  method  of  employment  must  be  stated. 
"When  a  limb,  tumour,  or  other  portion  of  tissue  has 
been  removed  by  operation,  an  account  of  the  anatomy, 
pathology,  and,  if  need  be,  microscopic  structure  of  its 
textures,  should  be  given.  If  fluids  have  been  taken 
from  a  patient,  by  tapping  or  otherwise,  a  note  of 
their  consistence,  chemical  compo.sition,  and  character 
should  be  made. 

Fifth  Section  will  include  a  report  of  the  patient's 
progress  made  daily,  hourly,  every  two  or  three  days, 
or  weekly,  according  to  the  importance  of  the  case. 
Any  treatment  which  has  been  adopted,  any  further 
operations  that  have  been  ]3erformed,  *or  any  clianges 
which  may  have  taken  place  in  the  local  disease  or  in- 
jury, should  be  carefully  noted  under  the  proper  date. 

Sixth  Section. — In  tliis  section  the  patient's  date  of 
dismissal  must  be  entered,  with  an  account  of  the  con- 
dition in  which  he  leaves  the  hospital  (especially  as 
regards  the  disease  or  injury  for  which  he  was  ad- 
mitted), whether  cured,  relieved,  or  not  cured.  If  the 
patient  dies,  the  date  and  hour  of  his  death  should  be 
stated,  and  any  causes  which  may  have  led  to  the 
fatal  termination  ;  and  if  a  post-mortem  examination 
is  made,  a  note  of  the  condition  of  the  various  organs 
and  regions  examined  should  be  added. 

For  the  sake  of  illustration,  let  me  rejwrt  shortly 
two  simple  surgical  cases. 

TUMOUR  OF  THE  LOWER  JAW. 

Case  I. — J.  L.,  male,  about  40,  married,  ploughman, 
from  ,  admitted  March  6,  1856,  into  ward   , 
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under  the  care  of  Mr  ,  on  account  of  a  swelling 

of  the  lower  jaw. 

The  patient  states  that,  six  years  ago,  shortly  after 
receiving  a  blow  upon  the  rigJit  side  of  the  face,  he 
noticed  a  swelling  over  the  jaw.  When  first  observed, 
the  tumour  was  about  the  size  of  a  small  nut.  It  was 
not  then  painful,  but  for  the  last  few  months  he  has 
suffered  a  good  deal  of  uneasiness  in  it.  The  tumour 
has  been  slowly  increasing  in  size.  Two  months  ago 
he  applied  to  a  medical  man  for  advice,  and  was  re- 
commended by  him  to  poultice  the  swelling.  He  con- 
timied  this  treatment  for  several  weeks,  but  without 
any  benefit;  and  he  was,  therefore,  advised  to  come  to 
this  hospital. 

On  admission,  the  patient's  general  health  is  good, 
and  he  suffers  from  no  other  complaint,  except  the 
tumour  of  liis  jaw.  On  examining  the  tumour,  wliich 
is  about  the  size  of  a  small  orange,  it  is  found  to  be 
of  a  rounded  shajie,  hard  to  the  touch,  and  firmly  con- 
nected to  the  jaw.  The  skin  over  the  surface  of  the 
tumour  is  natural  in  appearance,  and  freely  moveable. 
The  tumour  princi23ally  projects  externally,  but  also 
forms  a  slight  prominence  on  the  interior  aspect  of  the 
bone,  and  extends  from  the  ramiis  of  the  jaw  to  the 
right  canine  tooth.  The  glands  of  the  neck  are 
healthy.  Mr   ,  after  examining  the  case,  pro- 
nounced it  to  be  a  fibrous  tumour  of  the  lower  jaw, 
requiring  excision  of  the  right  half  of  that  bone. 

March  10th.  To-day  the  right  half  of  the  jaw,  to- 
gether with  the  tumour,  was  excised  by  Mr   , 

the  patient  being  under  the  influence  of  chloroform  at 
the  time.  Very  little  blood  was  lost  during  the  opera- 
tion. 

An  examination  of  the  tumour  slioAved  that  it  had 
originated  in  the  interior  of  the  bone,  and  had  gradu- 
ally absorbed  its  outer  table  on  the  external  aspect  of 
the  jaw,  so  as  to  project  through  it.  The  section  of 
the  tumour  was  firm  iu  consistence,  of  a  white  colour, 
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and  yielded  no  cancer  jnice.  The  microscopic  structure 
of  the  tumour  consisted  of  fibres  and  elongated  nucle- 
ated cells. 

Vespe7'e.  —  The  patient  has  been  quiet  since  the 
operation,  and  expresses,  by  signs,  that  he  feels  easy. 

llth.  Has  passed  a  good  night,  \mhe  95,  the  edges 
of  the  wound  are  well  togethei\ 

I2th.  Is  going  on  well,  the  extenial  part  of  tlie 
wound  has  apparently  united  by  fu-st  intention  along 
its  whole  extent.  The  bowels  have  not  been  moved 
since  the  operation.    Pulse  94.    Ordered  an  enema. 

14^7i.  Three  stitches  removed  from  the  wound.  The 
enema  yesterday  brought  away  a  copious  stool.  Pulse 
90. 

I6th.  All  the  remaining  stitches  taken  out.  The 
wound  healed,  except  at  one  small  point.  Patient 
feels  stronger  to-day. 

1 8th.  The  entire  wound  is  now  healed.  Bowels  were 
opened  yesterday.    Pulse  89. 

22nd.  Patient  sat  np  to-day  for  the  first  time  since 
the  operation,  and  is  rapidly  gaining  strength. 

April  ith.  The  patient  was  dismissed  quite  well. 
There  is  wonderfully  little  deformity  of  the  face. 

FRACTURE  OF  THE  BASE  OF  THE  SKULL. 

Case  II.— J.  C,  female,  aged  about  fifty-five,  un- 
married, washerwoman,  fi-om   ,  admitted  June 

12,  1865,   at  three  o'clock  p.m.,   into  Avard   ■  , 

under  the  care  of  Mr   ,  for  an  injury  of  the 

head,  supposed  to  have  been  caused  by  a  fall  down 
stairs. 

The  policemen  who  brought  her  to  the  hospital  state 
that  she  was  found  lying  at  the  bottom  of  a  stair  in 

 Street,  about  half-an-hour  ago,  quite  insensible. 

She  had  been  drinking  for  several  days,  and,  when 
last  seen,  was  intoxicated. 

On  admission,  the  patient  was  perfectly  insensible. 
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lier  breathing  was  laboiired  and  stertorous,  her  pupils 
dilated  and  fixed,  her  pulse  irregular,  and  there  was 
bleeding  from  the  right  ear.  On  examining  the  head, 
no  fracture  or  depression  could  be  detected,  neither  were 
there  any  other  marks  of  injury  on  her  pei-son.  Mr 

•          having  been  asked  to  see  the  case,  diagnosed 

it  to  be  one  of  fracture  of  the  base  of  the  skull,  and 
ordered  the  patient  to  be  kept  quiet  and  to  have  the 
hair  cut  short,  and  an  enema  administered  if  sensi- 
bility did  not  return  before  evening. 

Ves^oere. — The  patient  still  remains  insensible,  and 
the  breathing  stei-torous.    Enema  administered. 

13^A.  The  patient  continues  insensible.  There  has 
been  a  little  restless  movement  of  the  limbs,  pulse 
feeble  and  irregular. 

lith.  To-day  the  patient's  pulse  became  very  feeble, 
the  surface  of  the  body  cold,  and  she  died  about  four 
o'clock  P.M.,  never  having  regained  any  sensibility. 

(An  account  of  the  post-mortem  examination  should 
be  added,  if  one  was  made.) 

PREPARATION  AND  PRESERVATION  OF  PATHOLOGICAL 
SPECIMENS. 

Pathological  specimens  are  preserved  either  in  the 
dry  state  or  in  spirit.  The  former  are  usually  termed 
"dry"  preparations,  the  latter  "  wet"  preparations. 

Bones. — Bones  may  be  prepared  by  maceration,  by 
diying,  or  by  emersion  in  spii-it.  The  first  method  is 
preferable  when  only  the  osseous  tissue  is  wished  to  be 
preserved.  In  macerating  a  bone,  the  periosteum  and 
as  much  of  the  muscular  tissue  as  possible  should  be 
left  in  connection  with  it.  The  bone  should  then  be 
placed  in  a  jar  or  other  receptacle  containing  cold 
water,  and  allowed  to  remain  in  it  (being  completely 
covei-ed  by  the  water)  until  it  is  found  that  the  perios- 
teum and  other  tissues  are  easily  separated  from  its 
surface.    The  top  of  the  jar  should  always  be  covered 
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to  prevent  any  dnat  getting  in.  The  water  in  tlie  jar 
must  wewrbe  changed  until  tlie  soft  paiis  have  become 
separated  from  the  bone.  When  this  has  taken  place, 
the  bone  may  be  phiced  in  a  little  clean  water  for  a 
day  or  two  before  it  is  dried.  When  the  bone  has 
become  quite  clean,  it  should  be  hung  up  to  dry,  care 
being  taken  to  protect  it  from  being  soiled  or  aflected  by 
dust.  Bones  can  also  be  macerated,  so  as  to  make  their 
structure  beautifully  clean  and  white,  by  allowing  the 
soft  textures  in  connection  with  them  to  become  soft- 
ened by  putrefaction  before  the  preparation  is  placed 
in  water.  T  have  frequently  macerated  the  bones  of  the 
extremities  in  this  way,  with  the  most  satisfactory 
results,  the  limb  having  been  first  buried  for  a  week 
or  two,  and  then  kept  in  water  as  long  as  might  be 
necessary. 

The  bones  of  old  people  and  certain  other  indivi- 
duals are  often  difficult  to  macerate,  omug  to  the 
large  amount  of  fatty  matter  contained  in  them.  A 
peculiar  kind  of  hard  grease  (adipocere)  sometimes 
forms  in  connection  with  bones  and  other  tissues  when 
they  are  macerated.  This  grease  prevents  them  be- 
coming properly  cleaned,  and  I  am  not  aware  that 
any  satisfactory  remedy  has  as  yet  been  discovered 
for  counteracting  the  formation  of  this  substance. 

When  the  periosteum  as  well  as  the  bone  is  to  be 
preserved,  it  is  in  most  cases  best  to  dry  the  prepara- 
tion. The  soft  textures  should  first  be  carefully 
dissected  from  the  periosteum,  and  this  membrane 
supported,  if  need  be,  by  placing  a  little  diy  cotton 
wadding  or  horse  haii"  between  it  and  the  bone.  The 
preparation  ought  then  to  be  hung  up  in  some  situa- 
tion where  thei'e  is  a  draught  of  air,  and  kept  there 
till  it  is  thoroughly  dried,  when  it  may  either  be 
placed  in  a  glass  jar  or  varnished.  If  such  a  prepara- 
tion requires  much  dissection,  or  if  the  weather  is 
warm  and  putrefaction  likely  to  occur,  it  will  be 
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better  to  keep  it  in  strong  spirit  for  a  day  or  two 
before  hanging  it  up  to  dry. 

Bones  which  have  soft  tumours  or  other  textures  in 
connection  with  them,  should  be  preserved  in  spirit. 
In  this,  as  in  all  other  "wet"  preparations,  the 
specimen  ought  to  be  placed  at  first  in  strong  spirit 
so  as  to  harden  it  well,  after  wliich  it  may  be  kept  in 
spirit  diluted  with  water  (one  part  of  water  to  three 
of  spirit).  The  spirit  now  generally  used  for  this 
purpose  is  the  methylated  spirit.  If  it  be  desirous  to 
show  the  internal  structure  of  the  bone  in  connection 
with  tumours  or  other  disease,  sections  should  be  made 
throucrli  it  in  the  most  convenient  direction.  Sections 
of  the  larger  bones  are  most  conveniently  made  with  a 
fine  saw,  but  I  have  found  that  sections  of  the  smaller 
bones  can  be  most  satisfactorily  made  with  a  sharp 
knife  and  hammer. 

Joints. — J oints  may  be  macerated  in  the  same  way 
as  bones,  if  it  is  only  the  articular  extremities  of  the 
bone  which  require  to  be  preserved ;  but  if  it  is  advis- 
able that  the  soft  textures  also  sliould  be  kept,  the 
preparation  must  be  placed  in  spirit. 

Muscles,  Tendons,  Arteries,  Aneurisms,  Cysts, 
Intestines,  and  Mucous  or  Serous  Canals,  Mem- 
branes, or  Cavities  may  be  preserved  by  drying  or 
emersion  in  spirit.  When  any  of  these  structures  are 
dried,  they  should  first  be  carefully  dissected  and 
cleared  from  all  fat  as  much  as  possible,  and  then 
hung  up  to  dry,  care  being  taken  to  fix  the  prepai-a- 
tion  so  that  it  will  dry  in  the  form  desired.  If  the 
preparation  be  a  fiat  membrane  or  cord,  it  will  be  con- 
venient to  stretch  and  secure  it  on  a  board.  If  it  con- 
tain cavities  or  canals,  these  should  be  stuffed  or 
expanded  with  cotton  wadding,  horse-hair,  or  wool,  in 
order  to  make  them  assume  and  retain  their  proper  size 
and  shape.  Intestines  and  some  other  cavities  or 
canals,  with  thin  walls,  may  be  made  to  retain  their  form 
by  inflating  them  with  air  before  drying  them.  When 
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such  preparations  are  dry,  they  may  be  placed  in  a 
glass  jar  or  varnished.  When  these  structures  are  to 
be  preserved  in  spirit,  they  must  first  be  carefully  pre- 
pared by  dissection,  and  by  stuffing  if  necessary,  then 
placed  in  strong  spirit,  and,  when  well  hardened  and 
properly  cleaned,  "put  up"  neatly  in  glass  jars  of  pro- 
per size  and  shape.  In  order  to  get  "wet"  preparations 
thoroughly  cleaned,  it  may  be  necessary  to  change 
the  spirit  in  which  they  are  immersed  several  times 
before  they  are  finally  "put  up."  Before  placing 
"wet"  preparations  in  strong  spirit,  it  is  of  great 
consequence  that  they  should  be  fixed  or  suspended 
in  the  exact  position  in  which  they  are  desired  to 
be  preserved ;  for  if  this  is  not  done  at  first,  it  is 
difficult  to  altei-  them  after  they  have  become  hardened 
by  the  spirit. 

Tinnours. — Tumours  and  other  portions  of  soft  tex- 
ture are,  in  the  majority  of  instances,  best  presei'ved 
in  spirit.  Before  placing  such  joi'epai'ations  in  the 
spirit,  they  should  be  carefully  dissected,  so  as  to  show 
as  distinctly  as  possible  the  particular  characters  which 
distinguish  them.  In  many  instances  it  will  be  advis- 
able to  make  sections  of  such  specimens,  and  in  doing 
this  the  sections  ought  to  be  made  in  the  direction  and 
to  the  extent  which  will  most  conveniently  illustrate 
the  disease  or  tissue.  Some  tumours  and  other  patho- 
logical preparations  may  be  usefully  injected,  to  show 
their  vascularity  or  any  peculiaiity  in  the  distribution 
or  arrangement  of  the  blood-vessels  contained  in  them. 

Coaaa^lated  or  extra vasated  blood  in  connection  with 
ulcerated  surfaces,  tissues,  or  cavities  may  be  made  to 
retain  its  natural  colour  and  consistence  by  exposing 
the  preparation  for  a  minute  or  two  to  the  heat  of  a 
strong  fire  before  emersing  it  in  spirit. 
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Abdomen,  contusions  of,  72. 
protrusion  of  viscera  of,  89. 
post-mortem  examination 

of,  227. 
tapping,  208. 
wounds  of,  88. 
Abscess,  acute,  treatment  of, 
198. 
of  breast,  199. 
tonsil,  199. 
pharynx,  199. 
lingers  and  thumb,  199. 
near  rectum,  200. 
in  connection  with  prostate 

and  urethra,  200. 
chronic,  treatment  of,  200. 
Acromial  process,  fracture  of, 
149. 

Acu-pressure,  65. 
Acu-puucture,  52. 
Acids,  poisoning  by,  101. 
Admission  of  surgical  patients 

into  hospitals,  2. 
Administration  of  chloroform, 

192. 

Air  passages,  foreign  bodies  in, 
94. 

Alcohol,  poisoning  by,  101. 
Alkalis,  poisoning  by,  102. 
Amputation  of  fingers,  215. 

toes,  220. 
Aneurisms,  false,  treatment  of, 
115. 

preparation  of,  237. 
Ankle,  dislocations  of,  136. 
sprains  of,  72. 


Anus,  imperforate,  184. 

prolapsus  of,  185. 
Aorta,  abdominal,  compression 
of,  124. 

Arteries,    intercostal,  wounds 
of,  87. 

of  hand  and  foot,  wounds 
of,  113. 

wounds  of,  112. 

preparation  of,  237. 
Artificial  respiration,  99. 
Asphyxia,  treatment  of,  98. 

Balanitis,  treatment  of,  182. 
Bandages,  single,  31. 

double-headed,  31. 

cotton  net,  30. 

many-tailed,  31. 

four-tailed,  31. 

plaster  of  Paris,  46. 

starch,  46. 

T,  32. 
Bandaging  abdomen,  40. 

arm,  38. 

axiUa,  38. 

ankle,  43. 

breast,  41. 

chest,  40. 

chin,  36. 

elbow,  39. 

fore-aiTQ,  39. 

fingers,  39. 

groin,  41. 

hand,  39. 

leg,  43. 

perineum,  42. 
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Bandaging  thigh,  43. 

thumb,  39. 

scalp,  34. 
.  shoulder,  37. 

stumps,  44. 
Baths,  warm,  16. 

hip,  16. 
Bed  sores,  treatment  of,  191. 
Bistouries,  varieties  of,  12. 
Bites  of  animals,  80. 

of  poisonous  reptiles,  81. 
Bizot,  M.,  measurements  of  ori- 
fices of  heart,  228. 
Bladder,    haemorrhage  from, 
117. 

rupture  of,  73. 

washing  out,  175. 

foreign  bodies  in,  95. 

post-mortem  examination 
of,  229. 
Bleeding,  general,  204. 

arterial,  110. 

venous,  110. 
Blisters,  appUcation  of,  49. 
BHstering,  fluid  and  tissue,  49. 

causing  irritation  of  Idd- 
neys,  50. 
Blue-stone,  application  of,  54. 

lotion,  23. 
Bones,  bending  of,  145. 

drj-ing,  236. 

maceration  of,  235. 

sections  of,  237. 

preservation  of,  in  spirit, 
237. 
Bougies,  173. 

rectal,  introduction  of,  214. 

introduction  of  into  oeso- 
phagus, 214. 
Bubo,  treatment  of,  183. 
Brain,  compression  of,  75. 

concussion  of,  75. 

post-mortem  examination 
of,  224. 
Bruises,  70. 

of  joints,  71. 
scalp,  70. 


Bruises  of  muscles,  71. 

nerves,  71. 
Breast,  aljscess  of,  199. 
Burns,  96. 

CaIjCULUS,  lodgment  of,  in  ure- 
thra, 178. 
Carbonic  acid,  inhalation  of,  98. 
Case-taking,  230. 

index  for,  230. 

illustrations  of,  232. 
Catheters,  169. 

methods  of  tying  in,  171. 

introduction  of,  173. 
Caustics,  53. 
Cautery,  actual,  51. 

Corrigan's,  52. 
Certificates  of  illness,  5. 

for  police  authorities,  6. 
Chassaignac,     M.,  drainage 

tubes,  200. 
Chancres,  treatment  of,  183. 
Chest,  contusions  of,  72. 

wounds  of,  87. 

tapping,  209. 
Chloroform,  administration  of, 
192. 

treatment  of  sickness  after, 
190. 

Chordee,  treatment  of,  182. 

Circumcision,  210. 

Clavicle,  dislocations  of,  128. 

fractures  of,  147. 
Clove-hitch,  application  of,  125. 
Cold,  application  of,  19. 
Collodion  dressuig,  21. 
Compression,  of  arteries,  121. 

of  brain,  75 
Concussion  of  brain,  75. 
Conjunctiva,  wounds  of,  85. 
Contusions,  72. 
Cornea,  wounds  of,  85. 
Cooper,  Sir  A.,  method  of  treat- 
ing fractured  patella.  161  . 

methods  of  reducing  dislo- 
cations of  hip,  133. 
Corrigan's  cautery,  50. 
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Coracoid  process,  fracture  of, 
149. 

Corrosive  sublimate,  poisoning 

by,  102. 
Cradles  for  keeping  bed  clothes 
off  injured  parts,  143. 
Salter's  swing,  140. 
Criminal  assaults,  99. 
Cupping,  202. 

Dksault's  thigh  splint,  139. 
Delirium  tremens,  109. 
Digital  compression  of  arteries, 

118. 
of  facial,  119. 

temporal,  119. 

carotid,  119. 

subclavian,  119. 

brachial,  120. 

radial  and  ulnar,  120. 

abdominal  aorta,  120. 

femoral,  120. 

anterior  and  posterior 
tibial,  120. 
Disinfectant  lotions,  23. 

added  to  f)oultices,  17. 
Dislocations,  general  remarks 

on,  124. 
extension  and  counter-ex- 
tension in  reduction  of, 

125. 

application  of  pulleys  in 

reduction  of,  126. 
of  lower  jaw,  127. 

cla\'icle,  128. 

shoulder  joint,  129. 

elbow  joint,  130. 

wrist  joint,  131. 

thumb  and  fingers,  132. 

hip  joint,  133. 

knee  joint,  136. 

ankle  joint,  136. 

toes,  137. 
Dressings,  dry,  20. 
wet,  22. 
greasy,  25. 
collodion,  21. 


Dressing,  dried  blood,  21. 

Scott's,  28. 
Drainage  tubes,  introduction  of, 
200. 

Drowning,  treatment  of,  98. 
Dupytren's  splint,  139. 
application  of,  165. 

Eak,  foreign  bodies  in,  91. 

syringing,  211. 
Elbow,  dislocations  of,  130. 

fractures  near,  153. 
Enema,  method  of  giving,  214. 

purgative,  214. 

sedative,  214. 

nutrient,  214. 
Emphysema,  treatment  of,  88. 
Epistaxis,  116. 

Epiphyses,  separation  of,  145. 
Erythema,  103. 
Erysipelas,  104. 
Extravasation  of  urine,  74. 
Eye,  foreign  bodies  in,  90. 
Eyeball,  wounds  of,  84. 

Femur,  fracture  of  neck  of,  157. 

fracture  of  shaft  of,  15S. 
Fibula,  fractures  of,  161. 
Fomentations,  16. 
Forceps,  dressing,  11. 

dissecting,  11. 

artery,  11. 

oesophageal,  93. 

urethral,  173. 
Foreign  bodies  in  tissues,  90. 

eye,  90. 

nose,  91. 

ear,  91. 

pharynx  and  oesophagus, 
92. 

air  passages,  94. 
urethra  and  bladder,  95. 
rectum,  95. 
Fractures,  general  remarks  on, 
143. 
of  skuU,  146. 
nasal  bones,  146. 
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Fractures,  upper  jaw,  147. 
malar  bone,  147. 
lower  jaw,  147. 
clavicle,  147. 
scapula,  149. 
sternum,  150. 
ribs,  150. 
humerus,  150. 
radius  and  ulna,  154. 
metacarpal  bones,  155. 
phalanges,  156. 
pelvis,  157. 
femur,  157. 

compotmd,   treatment  of, 
145. 

Frcenum  linguae,  division  of, 
208. 

Gall  bladder,  rupture  of,  72. 
Gleet,  treatment  of,  182. 
Gonorrhoea,  treatment  of,  182. 

prescription  for,  182. 
Gooch's  splint,  137. 
Granulating  wounds,  treatment 
of,  102. 
union  of  surfaces  of,  102. 
Granulations,  exuberant,  treat- 
ment of,  103. 
feeble,  103. 
Gunshot  wounds,  treatment  of, 
81. 

Gunpowder,  explosions  of,  81. 
Gutta-percha,  splints,  141. 

use  of  in  application  of  sul- 
phuric acid,  55. 

Hanging,  98. 

Handkerchief,  application  of,  to 
scalp,  33. 
to  arm,  32. 
perinseum,  42. 
breast,  40. 
Hfemorrhagic  diathesis,  114. 
Haemorrhage,  general  remarks 
on,  110. 
intermediary  or  reaction- 
ary, 111. 


Haemorrhage,  secondary,  111. 
from  wounds.  111. 
from  ulcerated  surfaces,  115, 
into  tisHu es and  cavities,  115. 
from  mucous  surfaces,  116. 
from  nose,  110. 
from  urethra  and  bladder, 
117. 

from  vagina  and  rectum, 
118. 

from  varicose  veins,  115. 
from  leech  bites,  202. 
Head,  general  remarks  on  in- 
juries of,  69. 
post-mortem  examination 
of,  223. 
Heat,  dry,  application  of,  15. 

moist,  application  of,  15. 
Heart,  rupture  of,  72. 
wounds  of,  88. 
post-mortem  examination 

of,  226. 
measurement  of  orifices  of, 
228. 

Hernia,  reducible,  179. 
irreducible,  179. 
strangulated,  180. 
regions     where  usually 

found,  180. 
emplojonent  of  "taxis  "  in 
reducing,  181. 
Hip,  dislocations  of,  133. 
Hosijital  gangrene,  106. 
Horse-shoe  splint,  application 
of,  166. 

Humerus,fracture  of  neck  of,  150. 

of  shaft,  152. 

of  condyles,  153. 
Hypodermic  injection  of  seda- 
tives, 53. 

Ice,  method  of  applying,  19. 
Ilium,  fracture  of,  157. 
Inhalation,  18. 

Injuries,  general  remarks  on,  6  7. 
Incisions,  method  of  making, 
196. 


INDEX. 


243 


Incisions,  instruments  for  mak- 
ing, 197. 
for  opening  abscesses,  198. 
Index  for  case-book,  230. 
Intercostal  artery,  wounds  of,  88 . 
Intestines,  rupture  of,  72. 
wounds  of,  89. 
protrusion  of,  89. 
post-mortem  examination 

of,  227. 
preparation  of,  237. 
Iris,  wounds,  and  protrusion  of, 
85. 

Ischium,  fractures  of,  157. 
Issues,  formation  of,  51. 

Jaw,  upper,  fracture  of,  147. 

lower,  dislocation  of,  127. 

fracture  of,  147. 

locked,  108. 
Joints, bruises  and  sprains  of,71. 

wounds  of,  84. 

preparation  of,  237. 

Kidneys,  rupture  of,  72. 

irritation  of,  after  applica- 
tion of  a  blister,  50. 

Laktngotomt,  208. 
Larynx,  wounds  of,  86. 

foreign  bodies  in,  94. 
Laudanum,  poisoning  by,  100. 
Leeching,  201. 

Leech  bites,  treatment  of  bleed- 
ing from,  202. 
Ligatures,  60. 
Ligature  of  arteries,  61. 

of  tumours,  64. 
Liver,  rupture  of,  72. 
Lock-jaw,  108. 

Lotions,  advantages  of  using 
alternately,  103. 
disinfectant,  23. 
stimulating,  23. 
cooling  and  sedative,  24. 
red,  23. 
blue,  23. 


Lotions,  black,  24. 

acetate  of  lead,  24. 
acetate  of  lead  and  opium, 
24. 

Lithotomy  tube,  method  of  ty- 
ing in,  169. 
method  of  tying  up  a  pa- 
tient for  operation  of, 
172. 

treatment  of  hismorrhage 

after,  118. 
Lungs,  hernia  of,  87. 
ruptiu-e  of,  72. 
woimds  of,  87. 
post-mortem  examination 

of,  226. 

MacInttre  splint,  140. 

application  of,  163. 
Marshall  Hall's  method  of  arti- 
ficial respiration,  99. 
Mattress,  water,  method  of  us- 
ing, 143. 
fracture,  143. 
Metacarpal  bones,  fracture  of, 
155. 

Minor  operations,  196. 
Muscles,  binises  of,  71. 

rupture  of,  76. 

preparation  of,  237. 
Mustard  poultice,  48. 

Needles,  acu-puncture,  52  ;  for 
inserting  sutures,  13. 
removal  of ,  from  tissues,  90. 
Nitric  acid,  method  of  applying, 
55. 

Nitrate  of  silver,  application  of, 
54. 

Nose,  bleeding  from,  116. 
foreign  bodies  in,  91. 
fracture  of,  146. 
plugging,  116. 

OllsOPHAG  OS,  wounds  of,  211. 
foreign  bodies  in,  92. 
bougies  and  forceps,  214. 
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Ointments,  application  of,  25. 
Olecranon,  fracture  of,  1.55. 
Omentum,  protrusions  of,  89. 
Onychia,  treatment  of,  199. 
Opening  of  entrance  and  exit  in 

gunshot  wounds,  83. 
Operating  theatre,  preparation 
of,  187. 
duties  of  assistants  in,  188. 
treatment  of  patients  in, 
188. 

Operations,  treatment  of  pa- 
tients after,  190. 
Opium,  poisoning  by,  100. 
Overlaying  infants,  98. 

Paracentesis  abdominis,  208. 

thoracis,  209. 
Parapliymosis,    treatment  of, 
183. 

Patella,  dislocation  of,  136. 

fracture  of,  161. 
Pathological  specimens,  prepa- 
ration of,  235. 
Pelvis,  fractures  of,  157. 

wounds  of,  89. 

post-mortem  examination 
of,  229. 
Penis,  wounds  of,  89. 
Phagedasnic  sloughing,  106. 
Pharynx,  foreign  bodies  in,  92. 
Phalanges,  fracture  of,  156. 
Phlegmonous  erysipelas,  105. 
Piles,  internal,  185. 

external,  1 85. 
Plaister,  application  of,  25. 

strengthening,  30. 
Plaster-of-Paris  bandage,  46. 
Phigging  nostrils,  116. 
Pocket-case,  11. 
Poultices,  17. 

Potassa  fusa,  application  of,  64. 
Poisoning  by  laudanum,  100. 
alcohol,  101. 

oxaHc  acid   and  mineral 

acids,  101. 
pinissic  acid,  101. 


Poisoning  by  alkalis,  102. 

corrosive  sublimate,  102. 
Post-mortem  examinations,  222. 
Probes,  13. 
Prolapsus  ani,  185. 
Proud  flesh,  103. 
Prostate,  enlargements  of,  178. 

abscess  of,  200. 

post-mortem  examination 
of,  229. 
Pubes,  fracture  of,  157. 
Pyoemia,  107. 

Radius,  dislocations  of,  130. 

fractures  of,  154. 
Rape,  99. 

Reactionary  hagmorrhage.  111. 
Rectum,  accumulation  of  fcecal 
matter  in.  95. 

introduction    of  bougies 
into,  214. 

foreign  bodies  in,  95. 

prolapsus  of,  185. 
Reports  of  cases,  232. 
Respiration,  artificial,  99. 
Retention  of  urine,  175. 

after  injuries  and  opera- 
tions, 179. 

in  female,  179. 
Ribs,  fracture  of,  150. 
Rubefacients,  48. 
Rules   in   regard   to  hospital 

patients  and  nurses,  6. 
Rupture  of  bladder,  73. 

muscles,  76. 

tendons,  76. 

urethra,  74. 

thoracic  viscera,  72. 

abdominal  viscera,  72. 

Sabine  ointment,  application  of, 
49. 

Salter's  swing  splint,  140. 
Scalds,  95. 

of  larjTix,  96. 
Scalp,  wounds  of,  78. 

bruises  of,  70. 
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Scalp,  evulsion  of,  29. 
Sc:apnla,  fractures  of,  149. 
Scott's  dressing,  28. 
Scissors,  varieties  of  surgical,  12. 
Sclerotic,  wounds  of,  82. 
Scrotum,  wounds  of,  89. 
Secondary  htemorrhage,  113. 
Setons,  50. 

Setting  fractures,  144. 
Shoulder,  dislocations  of,  129. 
Slaill,  fracture  of,  146. 
Smoking  in  wards  of  an  hospital, 
7. 

Sling,  application  of,  to  arm,  32. 
head,  33. 

scrotum  and  testicles,  42. 
Sloughing,  treatment  of,  105. 
Sounds,  173. 
Spine,  contusions  of,  75. 

fracture  and  dislocation  of, 
167. 

post-mortem  examination 
of,  224. 
Spleen,  rupture  of,  72. 
Splints,  general  remarks  on,  137. 
apphcation  to  joints,  141. 
varieties  of,  137. 
Splint,  long  thigh,  application 
of,  158. 
hor.«;e-shoe,  application  of, 
165. 

Dupytren,  af)plication  of, 
165. 

Maclntyre,  application  of, 
16.3. 

pasteboard,  application  of, 
142. 

Gooch,  application  of,  153, 
154,  156,  164. 
Spongio-pUine  as  a  fomentation, 
16. 

Staffs,  173. 

Sternum,  frapture  of,  150. 
Stings,  treatment  of,  81. 
Stomach,  wounds  of,  89. 

post-mortem  examination 
of,  227. 


Stomach  pump,  method  of  using, 
213. 

Strangulation,  98. 
Strangulated  hernia.  180. 
Strapping  wounds,  26. 

limbs,  27. 

joints,  28. 

testicles,  28. 
Strait-jacket,  application  of  a, 
109. 

Strengthening  plaisters,  30. 
Stricture  of  urethra,  177. 
Stumps,  bandaging,  44. 
Sulphuric  acid,  application  of, 
55. 

Sutures,  56. 

interrujited,  57. 

twisted,  58. 

quilled,  59. 

continuous,  60. 

removal  of  wire,  58. 
Sylvester's  method  of  artificial 

respiration,  99. 
Syme's  abscess  knife,  13. 

horse-shoe  splint,  166. 

staff,  173. 

Table  of  weight  of  viscera,  228. 

of  measurement  of  orifices 
of  heart,  228. 
Tapping,  abdomen,  208. 

chest,  209. 
Taxis,  employment  of  in  reduc- 
ing hernia,  181. 
Tendons,  rupture  of,  77. 

preparation  of,  237. 
Tetanus,  traumatic,  108. 
Throat,  wounds  of,  85. 

spasmodic  affections  of,  205. 

post  -  mortem  examination 
of,  226. 
Tibia,  dislocations  of,  136. 

fractures  of,  liil. 
Tongue,  wounds  ol,  85. 

-tied,  208. 
Tonsils,  abscess  of,  199. 

excision  of,  209. 
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Tourniquets,  varieties  of,  121.. 

application  of,  1-22. 

temjjorary,  123. 

Lister's,  124. 
Tilicheotomy,  operation  of,  205. 

instruiueuts  necessary  for 
performing,  20.5. 

securing  tube  after,  207. 

for  extraction  of  foreign 
bodies?  208. 
Tubes,  tracheotomy,  207. 

drainage,  200. 

lithotomy,  169. 
Tumours,  preparation  of,  238. 

Ulcees,   palliative  treatment 
of,  103. 
strapping,  27. 
Ulna,  dislocations  of,  131,  132. 

fracture  of,  155. 
Urethra,  rupture  of,  75. 
foreign  bodies  in,  95. 
stricture  'of,  177. 
post-mortem  examination 
of,  229. 
Urine,  extravasation  of,  179. 
retention  of,  175. 
suppression  of,  176. 
•  Uvula,  excision  of,  210. 


Vaccination,  210. 
Vaccine  matter,  method  of 

lecting,  211. 
Vagina,  imperfoi'ate,  184. 
bleeding  frona,  118. 


col- 


Varicose    veins,  hajmorrhage 

from,  1.15. 
Venereal  disease,  181. 
Venesection  from  veins  atelbow, 
203. 

from  jugular  vein,  205. 
Viscera,  average  weight  of,  228. 

Warts,  venereal,  treatment  of, 
183. 

Watson's,  Dr   P.    H.,  sling 

splint,  140. 
Weir's  vaccinator,  211. 
Wet  dres.sing,  22. 
Whitlow,  treatment  of,  199. 
Wounds,  77. 

incised,  78. 

punctured,  79. 

contused,  79. 

lacerated,  79. 

poisoned,  80. 

gunshot,  81. 

of  joints,  84. 

of  orbit,  and  its  contents, 
85. 

of  tongue,  85. 
of  throat,  85. 
of  chest,  87. 
of  abdomen,  88. 
of  pelvis,  89. 
Wrist,  dislocations  of,  131. 
fractures  near,  154. 

Zinc  lotion,  23. 

paste,  of  chloride  of,  54. 
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Page  24,  for  Plumbi  lotio,  read  Lotio  plumbi. 
,,  109,  for  straight  jacket,  read  strait  jacket. 
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